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ARRL Response to 222 MHz Proposal 


On February 23, 1993, the League 
filed comments in FCC P.R. Dock- 
et 92-289, dealing with a proposed 
222 MHz weak-signal subband and 
with Novice class license privileges. 
The League, in its comments, 
opposed repeater control operator 
privileges for Novices on the grounds 


Congress has come another step 
closer to protecting amateur radio 
in any final reallocation of govern- 
ment spectrum to commercial use. 
On March 2nd, the US House of 
Representatives adopted House bill 
H.R. 707, the “Emerging Telecom- 
munications Technologies Act of 
1993.” The legislation had been re- 
ported out, without amendment, by 
the House Committee on Energy 
and Commerce. 

The strong pro-amateur-radio po- 
sition taken by the Committee is 
thanks in large part to the interven- 
tion of Representative Mike Krei- 
dler of the 9th Congressional Dis- 
trict in Washington. Kreidler raised 
the concerns of radio amateurs dur- 
ing a mark-up session on February 
16th. His pro-ham-radio comments 


Half of Lost 


A partial replacement for 220- 
222 MHz may be on its way. In 
response to a request filed by the 
ARRL, the FCC has proposed a new 
secondary allocation for limited am- 
ateur operations in the 219-220 MHz 
band. If Docket 93-40 is put into 
effect as offered, the new band would 
be restricted for use by fixed, point- 
to-point ham communications, in- 
cluding packet radio backbone net- 
works and repeater remote control 
and auxiliary stations. 

The ARRL petition asked the 
Commission to authorize access to 
216 to 220 MHz for amateur wide- 
band packet radio networks and oth- 
er point-to-point fixed communi- 
cations. The League argued that the 
crowded conditions on other bands, 
primarily in urban areas, have pre- 


that such would extend Novice 
privileges beyond the intent of 
the license, and noted that the 
Technician Class, also an “entry 
level” license, provides such 
privileges. 

The League otherwise reaffirmed 
its support for the proposed new 


Issue #22 


Radio Fun 


so impressed Committee Chairman 
John Dingell that Dingell indicated 
his support for ham operators and 
his willingness to address these is- 
sues in the mark-up process. 

The bill requires the federal gov- 
ernment to release 200 MHz of fre- 
quency spectrum for commercial 
use to foster new technologies in the 
private sector, with at least 180 MHz 
to be below 5 GHz. It is virtually 
identical to legislation that was adopt- 
ed by the House in 1991, but that 
did not make its way through the 
Senate during the 102nd Congress. 

In recommending adoption, the 
Committee report said, “An exam- 
ple of the dilemma that spectrum 
managers must face due to spectrum 
congestion was provided several 
years ago, when the Commission 


was forced to reallocate 2 MHz of 
spectrum that had been utilized, on 
a secondary basis, by the Amateur 
Radio Service. The Amateur Ser- 
vice has established an impressive 
record of providing lifesaving emer- 
gency communications during nat- 
ural disasters and accidents, when 
more conventional methods of com- 
munications were rendered inoper- 
able. 

“Yet, because of the lack of 
{an] alternative, the Commission 
was forced to take away these 
2 MHz in return for giving the 
Service primary access to an 
adjacent 3 MHz band. Passage 
of H.R. 707 will alleviate the 
pressure to take more spectrum from 
the Amateur Service by providing 
frequencies for new technologies in 
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Protection for the | Ham Bands? 


other bands.” 

The House bill differs somewhat 
from similar legislation introduced 
in the Senate by Senator Daniel In- 
ouye (D-HI). Senate bill S. 335 in- 
cludes authority for the FCC to as- 
sign spectrum in certain services by 
auction and also includes specific 
protections for the Amateur Service 
that were sought by the League dur- 
ing the previous session of Congress. 
As yet, there has been no action in 
the Senate on S. 335. 

If the Senate adopts the Inouye 
bill in something resembling its pre- 
sent form, the ARRL will encour- 
age the Conference Committee that 
resolves the differences between the 
bills to include those protections. 
TNX Westlink Report No. 645, March 
18, 1993; ARRL. 


220 MHz Spectrum to be Replaced? 


vented the completion of the long- 
desired national packet backbone 
network. In proposing ham access 
to the 219-220 MHz spectrum, the 
FCC says that it firmly believes that 
the creation of such a “primarily 
digital band” will foster techno- 
logical experimentation and inno- 
vation at higher data rates and “fa- 
cilitate the construction of a na- 
tionwide packet network.” 

The FCC noted that the creation 
of this new ham band will relieve 
the congestion that is now found on 
the 222 to 225 MHz band in certain 
geographic areas. They also feel 
that the ability of amateur opera- 
tors to perform interference analy- 
sis, the directional nature of the pro- 
posed service, and the secondary 
nature of the allocation should ad- 


rules, most of which were based 
on earlier ARRL recommendations, 
including a small weak signal seg- 
ment on the 222 MHz band and ex- 
pansion of Novice class privileges 
to include access to the entire 222- 
225 MHz band. TNX Westlink 
Report No. 645, March 18, 1993. 


Scanner Rule Response 


On February 22, 1993, the 
ARRL filed comments in FCC E.T. 
Docket 93-1, an inquiry of the Com- 
mission into how to implement the 
instructions of Congress to prevent 
. the manufacture or importation of 

" ‘scanners capable of monitoring cel- 


‘ Sah x Pig = ane 


lular telephones. The League’s 
comments address concerns that 
the proceeding might inadvertently 
affect the availability of legitimate 
amateur radio equipment for the 
902-928 MHz band. 


Specifically, the League’s com- * 


ments point out that Section 15.121 
of the proposed rules on scanners 
refers to “scanning receivers and 
frequency converters used with 
scanning receivers,” which could 
be interpreted to restrict receiving 


. Continued on page 11 


equately protect all primary and ex- 
isting secondary operations in the 
219 to 220 MHz band and the spec- 
trum adjacent to it while permitting 


Earthwinds Balloon 
Crashes at Launch 


For exclusive on-the-scene coverage of this 


the completion of an amateur-ra- 
dio-based emergency communica- 
tions network. TNX Westlink Report 
No. 645, March 18, 1993. 


long-awaited around-the-world attempt, see page 16. 
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Back to Basics 


Because of mail that I have received, and 
because so many of you are new to amateur 
radio, I have decided it is time to review. 


This month’s column will look at what.is « 


available to the ham interested in operating 
in digital modes, and will give a basic idea 
of what is needed to get started. ‘ 


Packet Radio, the Big One 


For most hams the mention of “digital 
modes” brings packet radio to mind. While 
packet is neither the oldest nor the newest 
of the digital modes, it is undoubtedly the 
most widespread. Packet radio has taken its 
place next to 2 meter repeater operation as 
a staple of the amateur radio diet. It is used— 
and abused—to disseminate information of 
every variety allowed by part 97 (the FCC 
tules that govern ham radio). The urban or 
suburban ham who is without a packet sta- 
tion is missing easily 50% of what is hap- 
pening in the ham radio community that sur- 
rounds him. 


What IS Packet Radio, Anyway? 


Amateur packet radio is a way of using 
radio to make error-free data transmissions 
between two stations. Packet uses a set of 
rules and conventions—a protocol—called 
AX.25. The “A” in AX.25 stands for ama- 
teur; “X.25” is a communications protocol 
used in networking—through phone lines or 
other land lines—which the developers of 
AX.25 adapted to the special needs of a ra- 
dio connection. 

For the sake of our discussion here, the 
radio connection is via FM simplex trans- 
missions on the amateur 2 meter band—the 
most common way to work packet in the 
US. 

Packet radio is the successor to older dig- 
ital modes such as RTTY (Radio TeleTYpe), 
also called Baudot after the code that it us- 
es. J.M.E. Baudot was an engineer in France 
during the 1800s who worked on telegra- 
phy. Packet is superior to RTTY and its 
cousins in two principal ways: error-free 
transmission and frequency sharing. While 
RTTY is subject to damaged or lost data due 
to the condition of the radio link, packet ra- 
dio stations will only display data which 
checks out mathematically as undamaged. 
RTTY is also limited to a single QSO (con- 
versation) per channel, and so is wasteful of 
bandwidth. 

Packet gets over these limitations thanks 
to its “access method,” or the way that it us- 
es a channel. AX.25 uses a technique called 
CSMA/CD (Carrier Sense Multiple Ac- 
cess/Collision Detection). This long name 


shack 


computers 


the 


is just a label for some really common- -sense 
ideas. The MA (Multiple Access) part means 
that more. than'two stations can share a fre- 


} quency. “The CS (Carrier Sense) is the way 


that they do it, by behaving almost identi- 
cally to stations having a multi-station dis- 
cussion on a repeater. Let’s take a look at 
that. 

What is-the first thing you do—OK,, the 
first thing you are supposed to do—if you 


_|.want to use a repeater? Listen! This is your 


equivalent of carrier sense. If you hear an- 
other station (sense a carrier) you will not 


._key up. Instead, you will wait ’til the other 


Station is off the air. When the station is fin- 
ished with its transmission, you can then 
make yours. Here’s a subtlety not mentioned 
in the CSMA/CD name: Think about good 
repeater operations. When that station fin- 


by Jeffrey Sloman NIEWO 


information designed for your local condi- 


tions—there is no one right way. Leaving 
the parameters at the factory default is your 
best compromise, though. Well, enough of 
that. I’m sure you get the SPU, 


What Did You Say? 
The other improvement over.the older 
digital modes is error detection‘and correc- 


_tion, This is more common sense. While 


RTTY is just a “data stream,” one character 
after another, packet radio gets its name from 
the way it handles.data—in packets. These 
data packets are sent one at a time, and each 
one must be acknowledged before the sta- 
tion moves on. (Actually, there is a param- 
eter that allows more than one outstanding 
unacknowledged packet at a time. I only 


“If you don’t understand a parameter, 
don’t change it.” 


ishes transmitting, do you key up right away? 
No, instead you wait—a random amount 
of time within a limit—to see if another 
station intends to try to use the frequency. 
This wait is also used by AX.235 stations; it 
ensures that all the stations do not transmit 
at once. 

In real-life repeater ops, group QSOs can 
get err... rambunctious sometimes, and 
people can forget the rules. When this hap- 
pens stations all want to talk at once; they 
ignore the rules, and chaos ensues. Without 
that wait, nothing prevents stations from 
transmitting at the same time—doubling. 
We’ ve all heard it. Well, AX.25 draws from 
real life again. The CD piece of COMA/CD 
means “collision detection.” This is AX.25’s 
version of “Hey, you guys doubled, try it 
again.” 

This brings up an important point. As a 
user of a packet station, you are in control 
of the behavior of your station as much as 
you are when using an HT on a repeater. 
There are parameters that control how your 
station behaves relative to “good packet cit- 
izenship.” This is YOUR responsibility. It 
is possible to set your parameters in such a 
way as.to destroy the usefulness of the chan- 
nel for everyone around you. IF YOU DON’T 
UNDERSTAND A PARAMETER, DON’T 
CHANGE IT. I have also heard stories about 
“advice” offered by hams to new packet users 
that is about as useful as a full-sized HF beam 
to an apartment dweller—in other words, 
NOT. Be careful where you get your infor- 
mation. Attend local hamfests that offer 
“packet forums.” These should provide good 


mention this to save those letter writers 
some time.) A packet—or, more correctly, 
a “frame”’—has a “header” at the front which 
contains “addressing” information—where 
it is going, where it is from, and how it 
is supposed to get there—and a CRC (Cyclic 
Redundancy Check). OK, the address 
stuff is pretty obvious, but what is this 
CRC business? A CRC is a mathematical 
operation that is performed on the frame’s 
data. It returns a result which is placed 
in the header. The CRC is the key to error 
detection. 

When the receiving station gets a data 
frame, it performs the same CRC on the 
data. The station then compares the CRC 
result to the value in the header—if they 
match, everything’s fine, no error. On the 
other hand, if the CRCs don’t match up then 
something happened to the data between 
there and here. We’ve detected an error. 
Great, but what do we do about it? AX.25 
uses an error correction scheme called ARQ 
(Automatic ReQuest to Send). ARQ works 
by having the receiving station send a 
request for retransmission when it detects 
an error—called a retry in the packet radio 
world. So the receiver asks the sender, ““What 
did you say?” and the sender tries again. You 
can see from the discussion so far that a 
lot of packet station behavior is simple 
common sense. The reason it can look so 
complicated is because computers are basi- 
cally stupid. Common sense means nothing 
at all to a computer. It does exactly what it 
is told—nothing more, nothing less. The 
complicated appearance of this stuff comes 


from the fact that we have to tell the com- 
puter every little piece of this puzzle. It will 
assume nothing. 


New and Improved 


I said before that AX.25 was a radio-en- 
hanced version of X.25. Let’s take a quick 
look at what was added to make it better for 
radio. First of all, X.25 was designed for a 
connection between two stations. As hams 
we want that, but we also sometimes broad- 
cast (only to other hams, of course). So AX.25 
adds an “unprotocol” mode. That is, the abil- 
ity to transmit information to other stations 
without being connected to them. This is 
used for beacons, IDing, and sometimes for 
round-table discussions. Unprotocol mode 
has the disadvantage of no error correction. 
You’ll either see it perfect or you won’t see 
it at all. 

The second major change is a concept 
called “digipeaters.” A digipeater—com- 
monly called a 
channel that receives and then passes on 
frames to increase the range of the sending 
station. To get an idea of how this works, 
let’ s look at how a digi is used. To make a 
connection to another station, the “connect” 
command is used. It is abbreviated as “C.” 
To connect directly to another station it looks 
like this: 


C AA9FP 


This will connect me to Mike’s station, if 
he can hear me and I can hear him. If this 
isn’t the case, but a station in the middle can 
hear both of us, I can use it to make the con- 
nection: 


C AA9FP V NT9J 


This works like this: My CONNECT frame 
is transmitted and heard by NT9J. Jack’s 
station then stores the frame and as soon 
as it gets a chance it resends it, marking 
it as having passed through his station. This 
marking part is important because the frame 
must go through the sequence of digits 
as you specify them (up to eight). Even if a 
Station farther down the list can hear your 
frame, it will not respond out of turn. Now 
Mike’s station can hear my connect request 
since he can hear NT9J, and the connection 
is automatically established through his 
station. 


Next Month 


Now that we’ve covered the basics of pack- 
et radio’s AX.25 protocol, we’ll take a look 
at the hardware components of a working 
station. In future columns we’|] look at oth- 
er digital modes, and some software stuff as 
well. 

I’m always interested in hearing from read- 
ers. You can use paper mail—or better 
yet, electronic mail at one of the addresses 
below. 


Packet Radio: No business please! Still, 
I’d like to get messages from readers. If you 
need a place to send your first packet mes- 
sage, try here: 


NIEWO@N@ARY.#NOCAL.CA.USA.NA 


Internet: Questions, statements, stuff to print 
can go here. You can reach the Internet from 
CompuServe. Check out the online help: 
jsloman@bix.com 


Until next month, 73 de NIEWO. 


Rag-Chewing For Fun 


One measure of intelligence is how long it 
takes someone to get fed up with exchanging 
the same old crap over and over . . . how long 
it takes before they begin to start looking for 
people to actually talk with instead of broad- 
cast to. Some old-timers have been exchanging 
signal and weather reports, and not much else, 
for decades. 

It’s a pity that we’ve allowed our ham 
communications systems to evolve on a 
simplex basis, with one of us talking at a time, 
instead of duplex, as on the telephone. It’s 
difficult enough to generate conversations 
when you meet someone new that you can 
see and hear, but trying to find mutual con- 
versational ground with someone you can’t 
see and can’t hear while you’re talking is a 
real challenge. 

If you’re into pioneering, you might con- 
sider developing a system which will allow us 
to at least talk to each other at the same time. 
We can do this via either time or frequency 
splitting. Eventually we’ll have video along 
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with voice, if you’ll start working on it. 

In the meantime, let’s get along as best we 
can with what we’ve got. I’ve been hamming 
for over 50 years now and contacts haven’t 
changed much. Oh, we’re using sideband on 
the low bands and NBFM on the VHF bands, 
but our conversations haven’t changed. We’re 
still where we were 50 years ago as far as ac- 
tually talking with each other is concerned. 
We’re still in the dark ages when it comes to 
communicating. 


Lids 


At times I get discouraged trying to find 
someone interesting to talk with. There seems 
to be an inordinate number of lids. I’m not 
sure who invented the term, but it probably 
stands for Lousy Inconsiderate Dumbbell. 
Nerds, dweebs. Lids aren’t hard to spot— 
they’re the ops who tune up on top of a con- 
tact in progress. They salt their conversations 
with ham clichés. They use “Q” codes on 
voice. The QTH here, etc. They “pull the big 


switch.” They are going to “modulate the mat- 
tress.” The “X YL” or “harmonics” are call- 
ing. In pile-ups they call endlessly without 
listening. You get the picture. Lordy, you’d 
think we were deep in CB country. Spare me. 

Lids call CQ for a lot longer than neces- 
sary. Lids use awful phonetics for their calls; 
or worse, use the international phonetic al- 
phabet when talking locally. Lids have set 
transmissions which include their handle, 
spelled out, QTH, the make and model of their 
rig, their antenna, and probably a brief weath- 
er report, your signal report, and over to you. 

Okay, we’ve heard a few lids, so how does 
one avoid such radio halitosis? Not so hard. 
I avoid talking about my equipment unless 
the other chap particularly asks. Unless he 
has a lousy signal or one so big I can’t believe 
it, my curiosity over what brand of equipment 
he’s bought is low. Oh, 50 years ago, when 
all rigs were homemade, it was interesting to 
find out what the other chap had built and 
how it was doing for him. If the contact is sol- 
id I don’t use any phonetics, but I might spell 
out something tricky. My name (not handle), 
Wayne, isn’t very tricky. Nor is Peterborough. 

The most important thing to remember when 
you are in contact with someone is to listen 
to what he’s saying for clues on things to ask 
him about. The more you talk about him, the 
more fantastic the contact is going to be for 
him, and for you. So find out what he does 
and ask questions. There is nothing you can 
say that will be even remotely as interesting 
to him as talking about him. 

On occasions where you run into someone 
with severe mike-fright and aren’t able to pry 
anything of interest out of him, you want to 
have a few short stories . . . interesting sto- 
ries, please . . . on tap. 
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Since you’ll normally have your ear glued — 
to the speaker, listening attentively to the oth- — 
er chap, you don’t want to have to keep in 
mind what you’re going to say when it’s your. 
turn. As soon as you do that your ears close ~ 
off. So keep a note pad to remind you of what — 
to cover. A good approach on your interest- — 
ing story cache is to list the topics and post 
the list where you can easily see it. The less 
you have to think while you’re transmitting, _ 
the better your material will flow. 3 

What other bands does he operate? Other © 
modes? What DX has he worked recently? — 
How about his kids? Well, grandkids, con- — 
sidering he’s probably my age. Or great-grand- 
kids. 

I hope that all makes sense. 

If you run into me on 20m or 10m some- 
day I’m going to want to know about you. Of — 
course I’d love to talk about any of a hundred 
subjects, but it isn’t easy working in a list of 
my interests, looking for something we have 
in common. 

I hope some of you will recognize this 
egregious fault in our system and come 
up with some way I can dump a list of my 
interests into your computer when we contact 
so your computer can look for common ~ 
interests and get us off and running. There 
are probably places we’ve both been, if you’ve 
been anywhere. We probably have other ~ 
hobbies in common, if you have other 
interests. , 

If you’re technically inclined you might 
stop wasting time and get busy developing 
the computer system I suggested so we can 
all spice up our contacts. We should be able — 
to dump a whole page of stuff in a couple sec- 
onds, all automatically. Hey, that almost sounds — 
like packet, doesn’t it? ( 
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Write to: Radio Fun, 70 Route 202-N, 
Peterborough, NH 03458 


Gerald F. Payoff, P.O. Box 215, Rome NY 
13442 I ama non-ham who would really like to 
get involved with ham radio. I have always been 
interested in radio, but have been unable to locate 
anyone in my area to get me started. 

Could you please send me some information 
about getting started? It has to be basic because 
at the moment I know little about ham radio. 


Anybody in the Rome, New York, area want to 
help Gerald?—David NIGPH 


Arnold Samuels KH6COY, Ocean Shores 
WA I think we ought to get amateur radio back 
to a one-license structure with a 5 wpm CW re- 
quirement. It would very much simplify the li- 
cense procedure and would cut administrative 
costs at the FCC level, which would be appropri- 
ate in today’s cost-cutting climate. What do you 
think? Furthermore, I propose that a license fee 
be established to pay for the administrative cost 
of this “hobby.” 


Since we’ ve just gone through a major license 
structure change with the codeless Technician li- 
cense, the FCC is unlikely to consider any further 
changes for the next few years. 

If there was a way to ensure that license fees 
remained in the FCC budget and were spent on 
the Amateur Radio Service, I'd be all for it. A li- 
cense fee that gets placed in the Feds’ general op- 
erating budget is simply a tax, and I already pay 
enough taxes—David NIGPH 


Kathleen R. Szakonyi, Smithsburg MD I am 
writing this letter to express my sincere appreci- 
ation to all amateur radio enthusiasts, and to one 
operator in particular. Thank you to Wayne NIMUA 
of Livermore, Maine, for his efforts to interpret a 
very weak signal and get us out of a tight spot on 
March 4. He really lived up to the principles of 
amateur radio. 

We had experienced a severe ice storm which 
was confined to our local area. Trees were down 
everywhere, knocking out power and phones and 
blocking roads early in the day. High winds were 
uprooting trees all around our home, but all I could 
think of was that my children were stranded 12 
miles away with no one to pick them up from 
school and I had no way to communicate my dilem- 
ma (I thought). 

Fortunately, my husband is a ham radio en- 
thusiast. He had a rig which would operate from 
a 12 volt power source. With the antennas laying 
in a tangle across our deck, he hooked it up and 
said, “I'll give it a try.” It was around 1:30 p.m. 
on a Thursday afternoon, not prime time by any 
means. 

Luckily, Wayne was monitoring. He picked us 
up and spent two hours getting a phone number 
for my father over the air and putting through a 
long distance call to make sure that the children 
were safely in proper care. He called us back over 
the radio to assure us that the contact had been 
made and that our message had gotten out. With 
everything else we had to deal with at that time, 
knowing that we didn’t have to worry about the 
children was a tremendous relief. 

I know this experience doesn’t rate as much 
notice as the devastation of a hurricane, earth- 
quake or other major disaster, but I really appre- 
ciated that the network was there when we need- 
ed it. 


MFJ’s world famous 


Ham Radio 
Accessories 


Why do more hams throughout the world 
use MFJ accessories than any other brand? 
Because they are value packed and carry 
MFJ’s one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: MFJ-284 or MFJ-286 

Once you try an MFJ Speaker Mic you’ll never want to $2495 
be without it. You'll be able to carry your handheld on your 
belt and never have to remove it to monitor calls or talk. 

You'll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you'll never have to clumsily remove your 
handheld from your belt holder to talk because you can 
conveniently take the speaker mic in one hand, press the 
push to talk button and talk. Measure 114’’ x 2”’ x 3” 

They come with a lightweight retractable cord that 
eliminates the dangling cord problem. They feature 
excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mics, $24.95 each: 

New miniature speaker mics pack all the features of 
the compact models into a tiny 2’’ x 1%” x 4” 
package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or ‘‘L’’ shaped connector. Order 
MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


Deluxe 300 W Tuner 12/24 Hour LCD Clocks 


MFJ-283, MFJ-285, MFJ- 
285L, MFJ-287 or MFJ-287L 


$9495 


Se ames 
$4995 wrj-1088 $995 weJ-1078 
Huge 5/8 inch bold LCD digits let you 
: “er : see the time from anywhere in your 
mFJ-9490  MFJ-949D is the world’s shack. Choose from the dual clock that 
$44995 Most popular 300 watt PEP has separate UTC/local time display or the 
: tuner. It covers 1.8-30 MHz, single 24 hour ham clock. 
ae you a new peak and average reading = Mounted in a brushed aluminum frame. 
ross-Needle SWR/Wattmeter, built-in’ Easy to set. The world’s most popular 
dummy load, 6 position antenna switch _ ham clocks for accurate logs. MFJ-108B 
and 4:1 balun -- in a compact 10x 3x7 4¥x1x2:MFJ-107B 2¥4x1x2 in. 


inch cabinet. Meter lamp uses 12 VDC or 
MFJ Cross-Needle  mr-sise 


110 VAC with MFJ-1312, $12.95. 
SWR Analyzer = w.07 SWR/Wattmeter 
MFJ Cross- § BOs 


MFJ’s innovative new $9995 
SWR Analyzer gives you a Needle SWR/ 
complete picture of your Wattmeter has 
antenna SWR over an a new peak 
reading func- 


entire band -- without a 
transmitter, SWR meter or tion! It shows you SWR, forward and 
any other equipment.! reflected power in 2000/500 and 200/50 
Simply plug your antenna watt ranges. Covers 1.8-30 MHz. 
into the coax connector, Mechanical zero adjusts for movement. 
set your SWR Analyzer to S0-239 connectors. Lamp uses 12 VDC 
or 110 VAC with MFJ-1312, $12.95. 


oe ee oh 

and read your . You i 

can instantly find your Deluxe Code Practice 
antenna’s true resonant ; : ;, ' Oscillator 
frequency,something a noise bridge can , , 

do. Covers 1.8-30 MHz (or choose MFJ- $9495 


208, $89.95 for 2 Meters). Use 9 V bat- 
tery or 110 VAC with MFJ-1312, $12.95. MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 


VHF Seem auineter 
MFJ-8128 «& mounted together on a heavy steel base 
$2995 : so it stays put on your table. Portable 
: because it runs on a 9-volt battery (not 
Covers 2 included) or an AC adapter ($12.95) that 
Meters and 


plugs into a jack on the side. 
220 MHz. 30 or 300 Watt scales. Also Tone and Volume controls for a wide 
reads relative field strength 1-170 MHz range of sound. Speaker, earphone jack. 
and SWR above 14 MHz. 4¥2x2%4x3 in. Key has adjustable contacts and can be 
MFJ Multiple DC Outlet hooked to transmitter. 81/2x214x334 in. 
MFJ-1112 


Nearest Dealer/Orders: 800-647-1800 
$2995 


MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 

New MFJ DC Power Outlet saves you (601) 323-5869; FAX: (601) 323-6551 
TELEX: 53 4590 MFJ STKV 


space and money. Hook it to your 12 

VDC power supply and get 6 DC outlets © One year unconditional guarantee e 30 day 
for connecting your accessories. RF money back guarantee (less s/h) on orders 
bypassing keeps RF out of power supply from MFJ e Add $5.00 each s/h © FREE catalog 


from DC line outlet. 131/2x2%4x2'2 in. MF] .. . making quality affordable 
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Capacitance 


by Larry R. Luchi W7KZE 


[Editor's Note: This technical discussion 
of capacitance is a bit more advanced than 
what we usually publish in Radio Fun, and it 
may leave some of you in the dark. If so, read 
it through a few times—slowly—and things 
should begin to sink in. If you want to get the 
most out of amateur radio, you’ ve got to re- 
ally understand this stuff—not just memorize 
a bunch of answers for a test. 

We’ ve asked Mr. Luchi to prepare a series 
of articles focusing on various electronic com- 
ponents and their properties. We'll publish 
them from time to time, and if you stick with 
them, you'll be well on your way to a solid 
foundation in electronics—David NIGPH] 

The General, Advanced and Extra amateur 
radio exams all have common questions from 
a pool on the subject of “Capacitors and Ca- 
pacitance.” This article is for those hearty am- 
ateurs who are on the road to upgrade. 

A capacitor consists of an insulator (called 
a dielectric) between two conductors. The con- 
ductors make it possible to apply voltage across 
the insulator. Different types of capacitors are 
manufactured for specific values of C (sym- 
bol for capacitance). They are named according 
to the dielectric. Common types of dielectrics 
are: air, ceramic, mica, paper, plastic, and elec- 
trolytic. Capacitors used in electronic circuits 
are small and economical. The most impor- 
tant property of an ideal capacitor is to block 
DC current and pass AC current. The higher 
the AC frequency, the less opposition for AC 
voltage or current. 

Capacitors are a common source of trou- 
ble because they can have either an open 
circuit or a short circuit through the dielec- 
tric. Electrolytic capacitors that are physical- 
ly located near heat-radiating devices tend 
to dry up, thereby causing a short circuit. 
This article describes these problems, and in- 
cludes the method of checking a capacitor 
with a digital ohmmeter, even though a 
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capacitor is actually an insulator. 


Capacitance 


What is a dielectric? A nonconducting ma- 
terial that does not pass DC electric current. 
It is possible for dielectric materials such as 
air or paper to hold an electric charge because 
free electrons cannot flow through an insula- 
tor. The electric field distorts the molecular 
structure so that the dielectric is no longer 
neutral. The dielectric is actually stressed by 
the invisible force of the electric field. As ev- 
idence, the dielectric can be ruptured by a very 
intense field with high voltage applied across 
the capacitor. 

The factors that determine the capacitance 
are the area of the plates exposed to each oth- 
er, and the composition of the nonconducting 
material between the plates. Two plates, each 
with an area of 1" when separated by 0.001" 
of air, produce a capacitance of 225 pF. If each 
plate area is doubled (spacing remaining 
0.001"), the capacitance doubles to 440 pF. 
Capacitance is directly proportional to the area 
of the plates. : 

If the spacing of the two 1" plates is in- 
creased to 0.002", the path of the electrostat- 
ic lines of force between the negative plate 
and the positive plate is twice as great, re- 
sulting in only half as intense an electrostat- 
ic field and only half as much capacitance. 
Capacitance is inversely proportional to the 
space between plates. 

The nonconducting dielectric material de- 
termines the concentration of electrostatic 
lines of force. If the dielectric is air, a certain 
number of lines of force will be set up for a 
given applied voltage. Other materials offer 
less opposition to the formation of electro- 
static lines of force. For example, with one 
type of paper instead of air, the number of 
electrostatic lines of force between the plates 
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Figure 1. DC voltage source. 
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may be twice as great. Such a capacitor will 
have twice as much capacitance, and will have 
twice as many electrons flowing into and out 
of it with the same applied source voltage. 
The paper is said to have a dielectric constant, 
or specific inductive capacity, twice that of 
air. Capacitance of a capacitor is directly pro- 
portional to the dielectric constant. The ap- 
proximate dielectric constant, or specific in- 
ductive capacity, of some common dielectric 
materials is given in Table 1. 

The dielectric constant of solid dielectric 
materials may decrease with an increase in 
frequency. The molecules of the dielectric do 
not have sufficient time to conform to the 
rapidly changing electrostatic lines of force 
that they must support. If the lines of force 
cannot be fully developed in the dielectric 
molecules, the dielectric constant and the ca- 
pacitance will be less. Therefore, a 0.1 UF pa- 
per capacitor may have 0.1 WF at 1 MHz but 
will have considerably less at 100 MHz. 


Charging a Capacitor 


These are the two main effects with ca- 
pacitors. Applied voltage puts charge in the 
capacitor. The accumulation of charge results 
in a buildup of potential difference across the 
capacitor plates. When the capacitor voltage 
equals the applied voltage there is no more 
charging. The charge remains in the capaci- 
tor, with or without the applied voltage con- 
nected. This is illustrated in Figure 1. 


Discharging a Capacitor 


The capacitor discharges when a conduct- 
ing path is provided across the plates, with- 
out any applied voltage. Actually, it is only 
necessary that the capacitor voltage be more 
than the applied voltage. Then the capacitor 
can serve as a voltage source, temporarily, to 
produce discharge current in the discharge 
path. The capacitor discharge continues until 
the capacitor voltage drops to zero or is equal 
to the applied voltage. 


ELECTRIC 
FIELO 
STRENGTH 


APPLIED 
VOLTAGE 


s 
3 


Figure 2. The applied voltage and electric field in a : 
charged capacitor are in phase. 


Dielectric Losses 


Almost all the energy stored in the elec- 
trostatic field of a capacitor is converted into 
some other form of energy when the capac 
tor is discharged. However, two losses occur 
in the dielectric itself. *s 

Electrons on the negative plate of a charged 
capacitor may find a high-resistance pat 
to the positive plate through the dielec- 
tric, forming a leakage current to the other 
plate. ; 

Another kind of dielectric loss is indicated 
by heat in the capacitor. It is caused by the 
friction of the molecules of the dielectric ma- 
terial as they are changed from one strained 
position to the opposite by any reversing of 
the electrostatic lines of force. This process 
is called hysteresis, and it is normally signif- 
icant only when an alternating current pro- 
duces rapid charging and discharging of the - 
capacitor. It increases as the frequency of the 
AC increases. For this reason, many capaci- 
tors operate satisfactorily at lower, but not at — 
very high, frequencies. 


The Farad Unit of Capacitance ; 


With more charging voltage, the electric 
field is stronger and more charge is stored 
in the dielectric. Figure 2 shows that the amount 
of charge stored in the electric field is pro- 
portional to the applied voltage. Also, a 
larger capacitance can store more charge. 
These relations are summarized by the 
formula: 


Q=CV 


where Q =charge, in coulombs 
C = capacitance, in farads 


V = voltage, in volts 


The C is the physical constant, indicating 
the capacitance in terms of how much is stored 
in the dielectric with a potential difference of 
one volt, the capacitance is one farad. : 

Practical capacitors have sizes in millionths 
of a farad, or smaller. The reason is that 
typical capacitors store charges of micro- 
coulombs or less. Therefore, the common units 
are: 


1 microfarad = 1 uF=1x 10°F 
1 picofarad = 1 pF=1x 10 F 


Figure 3. Capacitors in parallel. 


_ Types of Polarized Capacitors 


Polarized capacitors are electrolytic ca- 
pacitors. There are two major types of elec- 
trolytic capacitors: aluminum and tantalum. 

The essential parts of an aluminum elec- 
trolytic capacitor are the aluminum plates and 
the dielectric aluminum oxide. The electrolyte, 
which is a conductor, is a chemical compound 
or mixture in either a dry or a paste form. The 
separator is made from porous paper or gauze 
which is easily penetrated and saturated by 
the electrolyte. The composition of the elec- 
trolyte varies, depending on the desired ca- 
pacitor characteristics and rating, but is usu- 
ally quite alkaline. 

The electrolyte aids in electrochemically 
forming and maintaining the aluminum oxide 
on the positive plate when the plate is posi- 
tive with respect to the electrolyte. If the po- 
larity is reversed, the electrochemical reaction 

_ reverses and a large current flows through the 
capacitor as the oxide is removed. This large 
current heats the electrolyte and destroys, of- 
ten with a violent explosion, the capacitor. 
Therefore, the polarity of the electrolyte must 
be observed. 

The two aluminum plates of the electrolyt- 
ic capacitor are long narrow strips of aluminum 
foil which are alternately stacked with two 
strips of electrolyte-saturated separation ma- 
terial. The positive plate has an oxide layer on 
both surfaces. If it did not, the electrolyte would 
short the unoxidized surface of the positive 
plate to the negative plate. 

One characteristic of all rolled (tubular- 
shaped) capacitor elements should be noted: 
Rolling almost doubles the effective plate area. 
This is because, except for the last turn of the 
outside foil, both surfaces of the foil are uti- 
lized. 

A tantalum electrolytic capacitor is differ- 
ent. Instead of the rolled foil construction, the 
tantalum capacitor has a tantalum slug or pel- 
let for its positive plate (or anode, as it is of- 
ten called for a tantalum capacitor). This slug 
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Table 1. Dielectric Constants 


Material Dielectric Constant 
Vacuum 1 

Air 1.0006 
Rubber 2-3 
Paper 2-3 
Ceramic 

Glass 

Quartz 

Mica 

Porcelain 

Water 

Plastic film 

Tantalum oxide 

Barium titanate 


is covered by a very thin layer of tantalum 
pentoxide, which is the dielectric. Because 
tantalum pentoxide has a higher dielectric con- 
stant than does aluminum oxide, the tantalum 
electrolytic has a higher capacitance-to-vol- 
ume ratio than does the aluminum electrolyt- 
ic. 

The electrolyte, in either the solid dry form 
or the wet gel form, surrounds the pentoxide 
layer. Finally, the electrolyte is encased by the 
negative plate (or cathode as it is often called) 
which is often made of a thin layer of silver 
lined with a thin layer of graphite. The ca- 
pacitor element is then encapsulated in an 
epoxy coating or in a metal case. 


Parallel Capacitances 


Connecting capacitances in parallel is equiv- 
alent to adding the plate areas. Therefore, the 
total capacitance is the sum of the individual 
capacitances, as shown in Figure 3. 

A 10 pF capacitor in parallel with a 5 uF 
capacitor, for example, provides a 15 UF ca- 
pacitance for the parallel combination. The 
voltage is the same across the parallel capac- 
itors. Remember that adding parallel 
capacitances is opposite to the case of 
inductances in parallel and resistances in 
parallel. 


Series Capacitances 


Connecting capacitances in series is equiv- 
alent to increasing the thickness of the di- 
electric. Therefore, the combined capacitance 
is less than the smallest individual value. Se- 
ries capacitance is calculated by the recipro- 
cal formula: 1 


Ce 
Pt Ae: 
C1 C2 
Any of the short-cut calculations for the re- 
ciprocal formula apply. For example, the com- 
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Figure 4. Voltage-current phase relationships when an 


AC voltage is appli 


bined capacitance of two equal capacitances 
of 10 uF in series is 5 WF. That is, if all 
capacitors are of equal value you divide the 
value by the number of capacitors. 


Phase Angle Between Current and 
Voltage 


The current in an ideal-capacitor circuit 
reaches its peak value when the voltage is 
zero. (An ideal capacitor is one which has 
a dissipation factor of zero.) As shown in 
Figure 4, this causes the current to be exact- 
ly 90 degrees out of phase with the voltage. 
Notice that the current leads the voltage 
by 90 degrees because the current reaches 
its + peak before the voltage reaches its + 
peak. 


Troubles in Capacitors 


Capacitors can become open or short-cir- 
cuited. In either case, the capacitor is useless 
because it cannot store a charge. A leaky ca- 
pacitor is equivalent to a partial short circuit 
where the dielectric gradually loses its insu- 
lating properties under the stress of applied 
voltage, lowering its resistance. A good ca- 
pacitor has very high resistance on the order 


ed to a capacitor. 


of megohms; a short-circuited capacitor has 
zero ohms resistance, or continuity; the resis- 
tance of a leaky capacitor is lower than 
normal. 


Checking Capacitors with an 
Ohmmeter 


If an ohmmeter reading immediately goes 
almost to zero and stays there, the capacitor 
is short-circuited. Using a digital multimeter, 
the display will show 0000 or 0002. 

If the capacitor shows charging, but the fi- 
nal resistance reading is appreciably less than 
normal, the capacitor is leaky. Such capaci- 
tors are particularly troublesome in high-re- 
sistance circuits. When checking the elec- 
trolytic, reverse the ohmmeter leads and take 
the higher of the two readings. 

If the capacitor shows no charging action 
but just reads very high resistance, it may be 
open. Some precautions must be remembered, 
however, since very high resistance is a nor- 
mal condition for capacitors. Reverse the ohm- 
meter leads to discharge the capacitor, and 
check it again. Remember that capacitance 
values of 100 pF or less normally have very 
little discharging current for the low battery 
voltage of the ohmmeter. 
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Backup Battery Power for 
the Ham Station 


by J. Frank Brumbaugh KB4ZGC 


A motor vehicle hitting a power pole; a win- 
ter storm which breaks power lines; terrorist 
attacks on the power grid and substations— 
all these and more will disrupt commercial 
power during periods when ham radio will be 
most valuable to the community. Even a local 
power loss can take the serious contester off 
the air, or black out an important scheduled 
contact. 

Many ham stations have—or should have— 
backup power for those times when commer- 
cial power is interrupted. Usually this will con- 
sist of one or more deep cycle storage batter- 
ies providing 12 VDC at 100 ampere hours or 
more, plus a charger to keep the battery at full 
charge so it is ready for use when the power 
goes out. 


Storage Battery Types 


There are a number of different types of 
storage batteries which are suitable for pow- 
ering the typical ham station. Those most use- 
ful are discussed below. 

Automobile Storage Batteries: Although not 
the first choice, the battery from your auto- 
mobile can be used in an emergency and will 
power the modern 100 watt transceiver for a 
short period of time. But because this type of 
battery is designed primarily to produce a high 
current for a short period, followed by imme- 
diate charging by the alternator, it should be 
your last choice if more suitable batteries are 
available. 

Deep Cycle Lead-Acid Battery: These bat- 
teries are used primarily for powering acces- 
sories—radio, television, lights, ete —in recre- 
ational vehicles and boats, and for powering 
electric fishing motors. They are available in 
several sizes and produce 35 to 100 ampere 
hours or more, at several terminal voltages. 
They look very much like the ordinary auto- 
mobile battery. Sizes 24, 27 and 28 are most 
suitable for powering the ham station in an 
emergency. These batteries are designed to 
provide relatively small amounts of power 
over long periods of time, making them much 
more useful for backup power. 

This type of battery is quite expensive, and 
it is available in fewer stores, primarily ma- 
rine equipment stores or RV supply stores, 
making it difficult to locate. 

Gel Cell Battery: These are deep cycle lead- 
acid batteries with the electrolyte in gel form. 
They are often used for emergency lighting, 
in combination with lamps and chargers. Pub- 
lic buildings, stores, factories, etc. have these 
mounted to illuminate exit paths and other im- 
portant areas. They provide light when com- 
mercial power is lost, coming on automati- 
cally when needed. 

Most of these batteries are either 6 or 12 
volts and have limited capacity, seldom more 
than about 25 ampere hours. They are also 
very expensive and have limited use as station 
backup batteries, except for QRP installations. 

Deep Cycle Lead-Calcium Battery: Although 
similar in function to the deep cycle lead-acid 
battery, this is a heavy-duty battery used pri- 
marily for backup power in factories and also 
by utility companies, where they are main- 
tained on trickle charge for use in emergen- 
cies to power equipment. They are large, heavy, 
and usually in 6 volt size and rated at 100 am- 
pere hours or more. A typical 6 volt battery 
weighs about 60 pounds and has a volume 
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slightly less than one cubic foot. The battery 
cases are usually transparent so the electrolyte 
level can be inspected visually. A pair of these 
6 volt batteries is ideal for emergency power 
for the ham shack; however, a pair can cost 
about a quarter as much as the typical modern 
transceiver. 

Edison Battery: This is a nickel-iron deep 
cycle storage battery in a steel case. It uses an 
alkaline electrolyte instead of the more usual 
lead-acid. Voltage per cell is slightly greater 
than | volt at full charge. These are seldom 
found today. They were used primarily in 32 
volt farm lighting systems and electric trolley 
cars. This is a superior storage battery and is 
very expensive. At this time I don’t know of 
any current sources, and IJ can find very little 
information describing their qualities. 


Where To Get Batteries 


Ordinary automobile storage batteries are 
available everywhere and are relatively inex- 
pensive. They are not recommended for sta- 
tion battery backup power except in an emer- 
gency when better batteries are not available. 

Deep cycle lead-acid batteries are occa- 
sionally available in large department stores 
but will be found primarily at marine equip- 
ment stores and at recreational vehicle supply 
stores. They are very expensive when pur- 
chased new. Used batteries may be found at 


vals, whether or not they have ever been used 
to power the lights. Because these batteries 
have been kept on trickle charge and are in- 
spected on a regular basis, most should be near- 
ly as good as new batteries. 

Emergency lighting equipment is usually 
serviced and maintained by a local company 
whose name will be on a label on individual 
installations. Ask employees in any store or 
bar in which you notice these lights, above 
doors or high up on the walls, who services 
them. Perhaps you can read the label on one 
of the fixtures. The Yellow Pages of your tele- 
phone directory is another source for locating 
the servicing company. When you locate this 
information, visit them and ask about getting 
some of the batteries they have removed from 
service. Because they are now “salvage” they 
have little value to the company so you should 
be able to get those you want for little money, 
and sometimes free of charge for hauling them 
off. 

Deep cycle lead-calcium batteries are by 
far the best available batteries for ham station 
backup use. Utility companies and many man- 
ufacturing plants maintain them on trickle 
charge for emergency backup power. They are 
scrupulously inspected and maintained, and 
are removed from service and replaced at spe- 
cific time intervals. Because these batteries 
have had little or no actual use, they are prac- 
tically new when removed from service as 


“ Tf at all possible, make the lead-calcium 
battery your first choice for emergency 
backup power for your ham station.”’ 


boat yards, marinas, and wherever outboard 
motors are serviced and repaired. It should be 
possible to find suitable batteries for consid- 
erably less money than the same batteries new. 
If you use this source, take a voltmeter with 
you and ask to inspect the batteries before you 
buy them. Take the filler caps off each cell and 
look inside to see if the electrolyte covers the 
plates. If plates are exposed, the battery may 
be severely damaged. Measure the voltage of 
the entire battery, which should be greater than 
10.5 volts for a 12 volt battery. Then measure 
the voltage across each individual cell if this 
is possible. Voltage should be close to 2 volts 
and there should be little if any variation in 
voltage between cells. 
If the battery passes the above tests, borrow 
a hydrometer and check the specific gravity 
of the electrolyte in each cell. All should be 
above 1.100 and all readings should be near- 
ly the same. If this checks satisfactorily it’s 
time to haggle over the price. Try to get a bat- 
tery with at least 100 ampere hours capacity. 
This will be imprinted on the battery case. 
Gel cell batteries will be the most useful 
for QRP stations and for portable gear such as 
is taken on camping trips, etc. They are avail- 
able new and used from numerous mail order 
parts dealers. They are expensive new, and not 
all used gel cell batteries available by mail are 
in the best condition—let the buyer beware! 
A better, and usually cheaper, source of good 
used gel cell batteries is those taken out of ser- 
vice as emergency lighting batteries. Regula- 
tions require that batteries in emergency light- 
ing service be replaced at specific time inter- 


Radio Fun 


“salvage” batteries. 

Because hams often are employed by util- 
ity companies and manufacturers, try to locate 
aham who works there. Ask at your radio club 
meeting and on the local repeater. He, or one 
of his ham friends, will know what happens 
to salvage batteries. 

Some companies return salvage batteries to 
the manufacturer for the value of the lead, cur- 
rently about 50 cents per pound. Others allow 
employees to take them home, either at a nom- 
inal charge or free. Some turn them over to 
hazardous waste removal companies for dis- 
posal. (Both lead and sulfuric acid are classi- 
fied as toxic waste.) 

Hams who have access to these salvage bat- 
teries, being hams, probably will be willing to 
trade a pair of 6 volt, 100 ampere hour bat- 
teries for some gear you no longer want, or 
sell them for a nominal sum. Even if you have 
to pay a few dollars each, these batteries will 
be a bargain! If at all possible, make the lead- 
calcium battery your first choice for emer- 
gency backup power for your ham station. 


Battery Maintenance 


Assuming you aren’t wealthy, you proba- 
bly have obtained used, salvage batteries. They 
will be dirty, probably greasy, and there may 
be corrosion on the terminals and on the case. 
They must first be cleaned. 

Work on some old newspapers and scrape 
off any green or yellowish-white corrosion 
from the terminals. Do not allow any of this 
material to get into the battery—leave the filler 


caps in place. Then scrape and wipe off any 
grease and dirt from the outer surface of the 
battery case. Use paper towels or old rags for 
this. ; 
Now mix one tablespoon of bicarbonate of 
soda (ordinary baking soda) into a quart of tap 
water. Being extremely careful not to allow 
any of this cleaning fluid to get into the bat- 
tery through the filler holes, wring out an old 
rag in the water and thoroughly wipe all ex-_ 
ternal surfaces clean until the battery shines 
like new. Make certain both terminals are clean 
and that no sign of corrosion remains. 

A light coating of non-conductive grease 
should be applied to the entire outer surface 
of the battery when it is clean and dry. A sil- 
icone grease such as Dow Corning DC-3 or 
DC-4 is recommended because it will not melt 
at the highest temperatures to be expected, 
even in the tropics. You can use a yellow grease — 
made for automobile use, but even ordinary — 
petroleum jelly will suffice. This will protect — 
the battery from any electrolyte which may 
spray from the filler caps during charging, or 
inadvertent drips from the hydrometer when 
used for checking specific gravity of the elec- — 
trolyte. 

Now inspect the electrolyte level in all cells 
of the battery. Look inside the filler holes © 
in lead-acid batteries for a mark indicating 
the proper level. Lead-calcium batteries in 
transparent cases will have low and high 
level marks for electrolyte level marked on 
the ends of each cell. If the level is not the - 
same in each cell, use a hydrometer to trans- 
fer electrolyte between cells so each contains 
the same level. 

Electrolyte levels will probably be below 
the “Fill to Here” marks in the filler holes of 
lead-acid batteries, and below the high level 
mark on lead-calcium batteries. Using only — 
distilled water—you can get this in many su- 
permarkets and drug stores—top off each cell 
to the proper electrolyte level. CAUTION: Use 
only distilled water when topping off the elec- 
trolyte. Never use tap water. Make sure the 
battery plates are covered with electrolyte at 
all times. ; 


Charging 


Your batteries should be fully charged no 
that they have been cleaned and the electrolyte 
is at the proper level. Gel cell batteries should 
be charged with a constant voltage, controlled 
current charger to a terminal voltage of 13.8 
volts for a 12 volt battery, or 6.9 volts for a 6 
volt battery. When this fully charged voltage 
is reached, the charger should taper off to pro- 
vide a trickle charge just sufficient to main- 
tain full charge. A suitable charger is described 
in recent editions of the ARRL Handbook. 

Lead-acid and lead-calcium storage batter- 
ies are normally charged at a rate approxi- 
mately 10 percent of the ampere hour rate, i.e. 
10 amperes for a 100 ampere hour battery. This 
is the maximum current which should be sup- 
plied. An adjustable battery charger made for 
automobile storage batteries is suitable. When 
fully charged, a lead-acid battery can be float- 
ed across the output of the station 13.8 VDC 
power supply and will be maintained ready 
for use when needed. The lead-calcium bat-. 
tery can be floated across this power supply 
if the voltage is reduced to 13.2 VDC. 


Monitoring Battery Charge Level 


Lead-acid and lead-calcium batteries, ex- 
cept “maintenance-free” automobile storage 
batteries, should be checked periodically with 
a hydrometer, which may be obtained from an 
auto supply store for a few dollars. Be sure the 
one you get is intended for batteries and not 
for antifreeze measurements! + 


\ 
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these batteries is 1.265. Instructions provided | charge. Floating the fully charged battery across 


with the hydrometer allow adjusting the actu- 
al reading for temperature of the electrolyte to 
get actual specific gravity in all cases. A ful- 
ly discharged battery will give a specific grav- 
ity reading of only 1.100. CAUTION: Never 
allow a storage battery to be discharged more 
than 60 percent of full charge before charging 
it again. (Hydrometer reading of 1.2000 indi- 
cates 60% discharged.) 

The specific gravity readings given here ap- 
ply only if the battery has been discharged at 
a low rate over a long period of time. After 
rapid discharge over a short period, there may 

“be little difference in hydrometer readings. 

Another method of measuring and moni- 
toring battery charge is to use a suppressed ze- 
ro, expanded scale voltmeter permanently con- 
nected across the battery. Such a meter might 
measure only the range between 10 and 15 
volts, thus making it easy to note the state of 
charge at a glance. A meter indication of 13.8 
VDC (lead-acid) or 13.2 VDC (lead-calcium) 
indicates the battery is fully charged. A volt- 
age of 10.5 VDC indicates a fully discharged 
battery of either type. Discharge by 60 percent 
of full charge, the maximum recommended 
level, produces a voltage of 11.8 VDC (lead- 

~ acid) or 11.6 VDC (lead-calcium). This is equiv- 
alent to a hydrometer reading of 1.200. 

Except for ordinary automobile storage bat- 
teries, never apply a “quick charge” on a deep 
cycle battery. The high current can increase 

the internal temperature enough to buckle the 
~ plates, and could cause the battery to explode 
and spray hot acid around the area. Always 
use a controlled voltage, controlled current 
charger on deep cycle batteries, one in which 
the charging current decreases as a full charge 
is approached, and which then supplies a small 
trickle current to maintain the battery at full 
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the station power supply, as explained above, 
after it is fully charged, will maintain the bat- 
_tery ready for use when needed. 

The battery can, of course, remain connected 
to the charger, and when current is drawn from 
the battery and commercial power is still avail- 
able to power the charger, it will increase its 
current to aid in maintaining the battery charge 
level. 


Power for the Ham Station 


Your fully charged deep cycle battery can 
be connected directly to the accessory termi- 
nals of your station power supply as indicat- 
ed above. These terminals can also provide 
power for a DC lamp and other accessories 
necessary for continuing operation during pe- 
riods when commercial power has been dis- 
rupted. 

Most modern solid-state transceivers are rat- 
ed for proper operation over a range of about 
12 to 15 VDC. Below 12 volts most will still 
operate but at reduced power, at least down to 
11 VDC. 


Cables and Connectors 


Purchase new connectors from an auto sup- 
ply store if your batteries have post connec- 
tors. If the terminals have holes for bolts— 
most will clear 1/4-20 bolts—you can proba- 
bly find copper bolts, nuts and washers at ei- 
ther auto supply stores or electrical supply 
houses. 

The wiring from batteries to your rig should 
be a minimum of AWG-8, and AWG-6 or 
AWG-4 would be better to reduce voltage drop. 
These wires must be insulated and be strand- 
ed copper. They should also be as short as pos- 


FANTASTIC 
FM TRANSCEIVER 


KITS! 


2 meters ¢ 223 MHz ¢ 440 MHz 
only $149.9! 


$169.95 for 440 MHz 


sible. As an example, for a pair of 5-foot wires 
(10 feet total length) and at a current drain of 
20 amperes, AWG-8 wires will exhibit a volt- 
age drop of 0.13 VDC! Under the same cir- 
cumstances, AWG-6 wire drops 0.08 VDC and 
AWG-4 wire drops 0.05 VDC. 

These large wires are expensive. You might 
be able to locate short “scrap” lengths free or 
for the value of the copper if you ask electri- 
cal installers and electricians, preferably those 
who do industrial electrical contracting. But 
whether you buy them or scrounge them, use 
the largest diameter cable you can locate. An- 
other source of cable which may be suitable 
is the better quality automobile jumper cables, 
though these wires are seldom larger than 
AWG-8. Because your regulated power sup- 
ply is rated for about a 700 mV regulation, it 
will be worth a few dollars to not insert too 
much of a voltage drop in your battery cables. 

After making connections to the battery, 
make certain the metal-to-metal contact is clean 
and tight. Then smear either silicone grease or 
any other nonconducting grease over both bat- 
tery terminals. This will prevent corrosion 
from forming, corrosion which can erode and 
weaken cable ends and connectors and which 
can introduce resistance which adds addition- 
al voltage drops when current is drawn from 
the battery. 


Battery Location 


Your batteries should be as close to the rig 
as possible, but also in a well ventilated area. 
Do not confine them to a covered box. WARN- 
ING: Charging storage batteries generates hy- 
drogen gas, which is flammable and explosive. 
Do not use open flames nor allow electrical 
arcs to occur near batteries. 

Storage batteries should not be placed di- 


rectly on concrete floors. Instead, place them 
on an acid-resistant insulating material to pro- 
tect the floor from any acid which may spray 
from the battery or be spilled. Rubber mats or 
vinyl runners are suitable, as are the battery 
trays made especially for marine batteries in 
boats and sold by marine equipment dealers. 
Fasten a rubber or plastic cup to the wall be- 
side your batteries to hold the hydrometer and 
prevent acid dripping from it from causing 
damage. CAUTION: Be sure to connect the 
negative battery terminal to the station DC 
ground with a short, direct connection. Heavy 
wire or braid will be suitable. 

When your battery has been installed and 
connected properly, make certain that no met- 
al objects can fall on the battery. An inadver- 
tent short across such a powerful battery—a 
dropped wrench, perhaps?—will draw hun- 
dreds of amperes, melting, spraying molten 
metal about the shack, and possibly causing 
the battery to explode as arcs form, the metal 
glows white hot and hydrogen gas is ignited. 
Treat your battery with care and respect! A 
shorted battery may be permanently damaged 
even if it does not cause a catastrophe. 


Conclusion 


The power goes off. You look out the 
window. The entire area is dark. What hap- 
pened? Is it local? Is it widespread? Is it a 
disaster, natural or manmade? Crank up the 
rig, using your battery backup power, and 
scan the ham bands. You will soon have the 
answer and be able to determine whether it 
is time to join an emergency net or whether 
some local event has caused the power outage. 
Either way, you can still operate for several 
hours and never have the slightest worry about 
TVI. 


PHONE ORDERS CALL 


716-924-4560 
FAX 716-924-4555 


Fully Synthesized - No Crystals 


Ramsey breaks the price barrier on FM rigs! 
The FX is ideal for shack, portable, mobile or a 
dedicated packet rig. Wide frequency coverage 
(20 MHz) and programmable repeater splits makes 
the FX the perfect rig for CAP, MARS or business 
band snooping. Packeteers really appreciate the 
built-in packet I/O connector, true FM signal, instant 
T/R switching and 9600 baud capability. You 
get twelve channels — easily diode programmed 
anywhere you want, 5 watts RF output (3-4 for FX- 
440), sensitive dual conversion receiver with crystal 
and 6 pole ceramic IF filters, plus proven easy 
assembly. 

You build your FX in stages of a few parts at atime, 
logically working your way along through each sec- 
tion, testing your work as you build. The only test 
equipment you'll need is a voltmeter and another 


YOUR SATISFACTION IS GUARANTEED. Examine your Ramsey product for 10 days. If you're not pleased, return in original 
condition for refund. Add $3.75 for shipping handling and insurance. Foreign orders add 20% for surface mail. COD (US only) add $5.00. 
Orders under $20.00 add $3.00. NY residents add 7% sales tax. Warranty: 90 days on kit parts; 1 year te and labor on pre-wired units. 


radio or frequency counter. Our 120 page instruction 
manual will carefully guide you to a finished unit that 
will work first time — and you'll learn, too! Why pay 
more for a used foreign-made rig when you can have 
an AMERICAN MADE one (by you) for less? Kit 
comes complete with all parts, quality epoxy PC 
board with printed parts layout, and extensive manual. 
You only need to add an ICOM/Radio Shack/Yaesu 
style mike and suitable enclosure. The Ramsey 
matching case set includes all hardware, knobs and 
rugged steel case (weighs 3 Ibs!), with durable black 
powder coat finish. 

Building your own rig, isn't that what ham radio is 
all about? Is ham radio simply buying a foreign rig we 
just unpack and plug-in? Let's stop sending our 
dollars overseas, start building, learning, experi- 
menting and regain our technological edge. 


FX-146 (2 meters) $149.95 
FX-223 (11/4 meters) $149.95 
FX-440 (70 cm) $169.95 


CFX matching case set $ 24.95 


Still not sold? Order our FX manual and see 
for yourself! Only $10.00, refundable with 
purchase of transceiver kit. 

FX manual, specify band desired - $10.00 


2 METER & 220 BOOSTER AMP 


BOOST THE OUTPUT OF YOUR 2 METER OR 220 MHZ HT OR RAMSEY 
TRANSCEIVER FOR A LOT LESS THAN THOSE HIGH-PRICED AMPS! 


These power boosters deliver over 30 watts of output, while 
alownoise preamp remarkably improves reception. Ramsey 
Electronics has sold thousands of these units. Get the 
features of those high-priced boosters at a fraction of the 
cost! 


PA-10 2 meter, prewired (10x power gain) - $89.95 


PA-20 220 MHz, prewired (8x power gain) - $89.95 
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The Heath HW-16 
CW Transceiver 


by Anthony R. Curtis K3RXK 


If you’re jaded with high power SSB oper- 
ation and tired of short-range QSOs on the 
VHF bands, how can you put some life back 
into your hamming? 

If you live in a tiny apartment and are putting 
most of your time into the intellectual pursuits 
on a university campus, what do you do to keep 
your operating hand in? 

Revert to the womb, go back to the good 
old days, soak yourself in nostalgia and get 
your kicks—that’s what you do. 

Fix yourself up with a lower power CW 
transmitter, a reasonably sensitive and selec- 
tive receiver, an old J-38, and a handful of crys- 
tals for various spots around the CW bands. 
Hook it all up to a decent antenna and you can 
be back in the swing of it in no time at all. 

There’s hardly anything easier to build than 
a QRP CW rig. Crystals are cheap. A J-38, or 
similar key, is easy to come by. And modern 
technology permits small, inexpensive receivers 
with excellent sensitivity and selectivity. 

So, you get all set to put together just such 
a rig. You reach for the parts catalog and the 
Heathkit wish-book falls off the shelf. By co- 
incidence, it flips open to the pages showing 
equipment designed for Novice operation. You 
decide to take a look at some Heath circuits. 
Maybe you can pirate a good idea for the trans- 
mitter you hope to build. 

What’s this? A three-band CW transceiver? 
With a price tag that won’t cut into next 
semester’s tuition? You pick up the book and 
take a closer look at the Heathkit HW-16. 

The piece turns out to be a complete crys- 
tal-controlled transmitter and separate VFO- 
tuned receiver in a small, table-top package. 


HandiPacke 


The receiver tunes the first 250 kHz of 80, 40, 
and 15 meters. That means you can work 40 
after classes in the afternoon; you can check 
into that 80 meter traffic net later in the evening; 
and you can start on a really challenging DX- 
CC on 15 meters. 

Bandswitching is in one front-panel switch 
and transmitter tuning is simple. All you do is 
dip the final plate current reading on the front 
panel meter—or peak the power output read- 
ing on the meter, whichever you choose. There 
is a power level 
control on the 
front panel which 
lets you vary the 
screen voltage on 
the 6GES final, 
raising or lower- 
ing the input 
power of the 
transmitter. That 
way you Can op- 
erate QRP or 
boost the rig’s in- 
put to over 100 watts. 

There are separate AF and RF gain controls 
on the front panel so you can operate the way 
you used to, running the AF gain wide open 
and adjusting the RF gain for listening level. 

To keep operation simple, the only other 
controls Heath has put on the front panel are 
the large (1-3/4") main tuning knob (which has 
that important smooth and hefty feel) and two 
sizes of crystal sockets. 

The key jack, speaker output jack, earphones 
jack (phono type), ground connector, VFO in- 
put jack, and VFO power output socket are all 


PORTABLE PACKET 
CONTROLLER 


“One of PacComm’s Handipackets is 
Aboard the MIR Space Station 
Listen for U2MIR on 145.55 MHz” 
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on the rear chassis apron. 

Inside, the rig is quite simple and straight- 
forward. 

The transmitter uses a 6CL6 tube as a mod- 
ified Pierce crystal oscillator and buffer am- 
plifier. The signal from that stage is amplified 
by the second 6CL6, the driver. The driver 
stage functions as a tripler to 21 MHz for 15 
meter operation. The final is a 6GES5 tube get- 
ting 600 volts from a voltage-doubler power 
supply. Low power transmitter and receiver 
sections receive 300 volts from the power sup- 
ply. The primary of the power transformer is 
protected by a circuit breaker and turned ON/OFF 
by a switch on the AF gain control. 

Grid-block keying controls the flow of cut- 
off bias to all three transmitter stages. 

The front-panel meter measures a sample 
of RF output voltage at the antenna (“Rel Pwr’) 
or final cathode current (“Plate”). 

Stray transmitter RF, which might tend to 
migrate toward the receiver sections, is kept 
out of the receiver’s RF amplifier stage by by- 
passing to ground. A silicon diode, acting as 
an “antenna relay,” is biased during transmit 
operation, permitting flow of current to ground 
only. During receive, the diode is unbiased and 
is effectively an open circuit at low received- 
signal voltages. 

The pi network is used in both transmit and 
receive. Incoming signals follow a path through 
the receiver from the RF amplifier to a het- 
erodyne mixer (with fixed-tuned heterodyne 
oscillator) to a VFO mixer (with manually- 
tuned VFO) to an IF amplifier, an xtal-con- 
trolled product detector, and two audio am- 
plifiers. 

The manual 
RF gain control 
varies the amount 
of cathode bias on 
the RF amplifier 
tube (6EW6). It 
also controls the 
cathode bias to the 
6EW6 IF ampli- 
fier. 

The heterodyne 


aya L mixer is half of a 


6EW6 and the heterodyne oscillator is the oth- 
er half of that tube. The VFO and mixer share 
another 6EA8 tube. The VFO tunes 1900 kHz 
to 2150 kHz. The IF is at 3396 kHz. A 500 
kHz crystal filter couples the VFO mixer out- 
put to the IF amplifier grid (6EW6). 

One half of a 12AX7 tube is the BFO, crys- 
tal-controlled at 3396.4 kHz. The other half of 
that tube is the product detector which, pro- 
duces an audio signal equal to the difference 
in frequency between the BFO and IF of the 
two input signals. The product detector output 
goes through the AF gain control to two halves 


of a 6HF8, twin-stage audio amplifier. The fi- 
nal audio is coupled through a transformer to 
either the speaker or headphones (the speaker 
is connected at all times). When the phones 
are plugged in, their high impedance mutes the 
speaker. There is a 2N1274 bias switch for re- 
ceiver muting. 

So, you consider a compact, three-band, 
crystal-controlled, good-looking transceiver, — 
with full break-in and built-in sidetones so you 
can hear your own fist in the speaker or "phones. — 
You send in your check and the 20 pounds of 
gear comes by return mail. You unlimber the 
trusty soldering iron and spend a few hours 
wiring the rig. You make typically Heathkit- 
simple alignments. And you hook up a 50 ohm, 
unbalanced antenna. , 

Having gone through the thick and thin of : 
ham radio for over 14 years, you need a vaca- ~ 
tion from building and testing weird, special- _ 
purpose antennas. You have little room for any- 
thing fancy. So, you invest in a Hy-Gain 18AVQ 
and relax (after pounding in four eight-foot 
ground rods). 

You dig through the recesses of your apart- 
ment-sized junkbox-in-a-suitcase. Crystals at 
3625 kHz, 7007 kHz, 7025 kHz, and 7044 kHz 
turn up. They will hit the three bands just right. 
The old J-38 code key comes out of the junkbox. — 
A cotton swab makes a good cleaner for the - 
key contacts and your old Novice call where 
it is scratched into the wood-block base. 

You hook everything together and warm up 
the transceiver. Firing it up on 40, you calla 
W8 in Toledo. He comes back with an FB sig- 
nal report. You tell him he’s:your first with a 
new Heath HW-16 CW Xcvr. He says your — 
signals are loud and clear, despite strong QRM ~ 
on the band. Later, you have a solid QSO with 
a W2 in New York and another with a W4 in ~ 
Georgia, both on 80. The next morning you ~ 
fire up for a quick check on 15 at mid-mom- 
ing. It sounds as if all of eastern Europe is on 
the air, so you plunge right in, working three 
countries toward that new DXCC. ¥ 

One of your hang-ups is contest operating— 
nothing hot-shot, just leisurely. Not the little — 
contests, but the SS, VE/W, DX, FD, and the 
like. You check the calendar. The VE/W con- — 
test is coming up in a couple of weeks so you 
make the necessary arrangements with the. 
XYL for a free weekend. q 

The contest weekend arrives and you knock 
off about 7,000 points with easy operating. 
You work all the Canadian geographical ar- 
eas, save one. At three a.m. Sunday on 40 me-— 
ters you connect with a 3C5/VE8 and you know - 
the little rig is sweet. 


Ce ee oT 


Reprinted from the June 1968 issue of 73 . 
Magazine. q 
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PacCorrm + 'ruina value 


4413 N. Hesperides St., Tampa, FL 33614-7618 
(813) 874-2980 Fax: (813)872-8696 (800)486-7388 


Leading Provider of Packet Equipment for 


Amateur Radio 
Get a beginner’s packet setup, for only $65! 
A serial port modem for your PC and a ‘software TNC’ diskette 
Simply plug into the PC serial port and connect to your radio 
Order BayMod-9 or Baymod-2 
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converters legitimately intended for use with 
amateur transceivers, and for routine operation 


on the amateur 902-928 MHz band. 


The League suggests that the proposed rule 
be clarified to assure that amateur access to the 
902-928 MHz band is not unintentionally re- 


stricted by the unavailability of con- 
verter equipment. TNX Westlink 
Report No. 645, March 18, 1993; 


- ARRL, 


_ 1993 SAREX 


\ 


Update 


The following frequencies will be 
used for Shuttle Amateur Radio Ex- 
periment (SAREX) missions during 
1993. These frequencies were cho- 
sen after much deliberation to min- 
imize contention between SAREX 
operations and other 2 meter users. 
If you have any comments, please 
direct them to AMSAT via Frank 
Bauer KA3HDO (at his Callbook 
address or to the Educational Activ- 
ities Department at ARRL Head- 
quarters). 

Most SAREX operations are split- 
frequency. One frequency is used for 
“downlink” (the astronauts transmit 
to earth stations) and a separate fre- 
quency is used for the “uplink” (earth 
stations transmit to the astronauts). 


SAREX Voice Frequencies 


The following frequencies are used 
for two-way voice communications 
with the shuttle astronauts. 
Downlink. worldwide: 145.55 MHz 
Uplinks, Europe: 144.70, 

144.75, 
144.80 MHz 
Uplinks, rest of the world: 144.91, 
144.93, 
144.95, 
144.97, 
144.99 MHz 

[Note: The crew will not favor any 
specific uplink frequency, so your 
ability to communicate with SAREX 
will be the “luck of the draw.” ] 


SAREX Packet Frequencies 


The following frequencies are used 
for packet communications with the 
shuttle. 

Downlink: 145.55 MHz 
Uplink: 144.49 MHz 

For all operations, earth stations 
should listen to the downlink fre- 
quency and transmit only when the 
shuttle is in range and the astronauts 
are on the air. Listen for any in- 
structions from the astronauts as to 
specific uplink frequencies in use 
during the current pass. In addition, 
listen to the uplink frequencies be- 
fore transmitting to avoid interfer- 
ence to other users. By Luck Hurder 
WIAW; TNX The ROMEG News, 
March 1993. 


Newcomers Grow 
by Another 5% in 
1992... 


Versus a 54% 


Increase in 1991 


The final licensing statistics are 
in! Nearly 75% of all first-time ham 
operators chose the Code-Free Tech- 
nician path into amateur radio dur- 
ing 1992. The Novice class contin- 


Canadian No-Code There are now about 35,000 ham licensees 
in Canada. (By comparison, there are 90,000 
licensed hams in California alone!) Amateur 
license fees in Canada were also increased 
to $23 this year. TNX W5YI Report, Vol. 15, 


Issue #3, February 1, 1993. RF 


ues to decline with 38% fewer beginners choos- 
ing this route than a year ago. 

The number of beginners leaped by 53.8% in 
1991 due to the establishment of no-code ham- 
ming. In 1992, there was a slight increase: 4.0% 
(44,748 vs. 42,660). TNX WSYI Report, Vol. 15, 
Issue #4, February 15, 1993. 


The Basic No-Code ham ticket came to 
Canada in late 1990. It was responsible 
for a 5.3% growth rate that year and another 
10% in 1991. 1992’s figures show an increase 
of 20% over 1991 through the third quarter! 


ASTRON 


CORPORATION 


9 Autry 
Irvine, CA 92718 
(714) 458-7277 


ASTRON POWER SUPPLIES 


e HEAVY DUTY ¢ HIGH QUALITY © RUGGED © RELIABLE 


SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 


¢ SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC 

¢ FOLD-BACK CURRENT LIMITING Protects Power Supply © OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC) 

¢ CROWBAR OVER VOLTAGE PROTECTION on all Models ¢ RIPPLE Less than 5mv peak to peak (full load & 

except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L low line) 

MAINTAIN REGULATION & LOW RIPPLE at low line input e All units available in 220 VAC input voltage 

Voltage (except for SL-11A) 

HEAVY DUTY HEAT SINK © CHASSIS MOUNT FUSE 

THREE CONDUCTOR POWER CORD except for RS-3A 

ONE YEAR WARRANTY e MADE IN U.S.A. 


MODEL VS-50M 


Colors Continuous ICS* Size (IN) Shippin 
MODEL Gray Black Duty (Amps) (Amps) HxWxD We (ibs 
¢ LOW PROFILE POWER SUPPLY 
SL-11A ° ° 7 11 25 x 75 x 9% 11 


ay Continuous ICS* Size {IN} Shippin 
RS-L SERIES MODEL Duty (Amps) (Amps) HxWxD Wh (lbs. 
¢ POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 
RS-4L 2) 4 3% x 648 x 7% 6 
RS-5L 4 5 3% x 6% x 7% 7 


19” RACK MOUNT POWER SUPPLIES 
Continuous ICS* Size {IN) Shippin 
MODEL Duty (Amps) (Amps) HxWxD Wt (ibs) 
RM-12A 9 12 5% x 19 x 814 16 
RM-35A 25 35 5% x 19 x 12% 38 
RM-50A 37 50 5% x 19 x 12% 50 
RM-60A 50 55 7x19 x 12% 60 
° Separate Volt and Amp Meters 

1 masraon RM-12M 9 12 5% x 19 x 8% 16 

: Ly 25 35 5% x 19 x 12'2 38 
RM-50M 37 50 5% x 19 x 12% 50 

RM SERIES MODEL RM-35M RM-60M 50 55 7x 19 x 12% 60 

Colors Continuous Ics* Size (IN) Shipping 

RS-A SERIES MODEL Gray —_ Black Duty (Amps) (Amps) HxWxD Wt. (Ibs.) 
RS-3A ° 2.5 3 3 Xx 4% x 5% 4 
RS-4A ° ° 3 4 3% xX 6% x 9 bi 
RS-5A ° 4 5 3% X 6% xX 7% 7 
RS-7A ° e 5 7 3% x 6% x 9 ) 
RS-7B e ° 5 7 4x 7'2 x 10% 10 
RS-10A ° e 7.5 10 4X 7% x 10% 11 
RS-12A ° e 9 12 4%x8x9 13 
RS-12B ° 9 12 4x 7% x 10% 13 
RS-20A e 16 20 5x9x 10% 18 
RS-35A e 25 35 51d X11 27 

37 6 X 13% x 11 


Continuous Size (IN) Shipping 


MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.) 
© Switchable volt and Amp meter 
RS-12M 9 12 4% x8x9 13 
© Separate volt and Amp meters 
RS-20M 16 20 5x9 x 10% 18 
RS-35M 25 35 5x 11x 11 27 
RS-50M 37 50 6 X 13% x 11 46 


Separate Volt and Amp Meters ¢ Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 
to Full Load 


Continuous Ics* Size (IN) Shipping 
MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.) 
@13.8VDC @10VDC @5VDC @13.8V 
VS-12M 9 5 2 12 42 x8x9 13 
VS-20M 16 9 4 20 5x9x 10% 20 
VS-35M 25 15 7 35 5x 11x11 29 
VS-50M 37 22 10 50 6 xX 13% x 11 46 


Variable rack mount power supplies 
RM-35M 25 15 7 35 
VRM-50M 37 22 10 50 


5% X 19 X 12% 38 
5% X 19 X 12% 50 


Built in speaker 


Colors Continuous Size (IN) Shipping 


MODEL Gray —_Black Duty (Amps) Amps HxWxD Wt. (Ibs.) 
RS-7S ° ° 5 7 4X 7% x 10% 10 
RS-10S ° e 7.5 10 4X 7% xX 10% 12 
inne RS-12S ° ° 9 12 42 x8x9 13 
RS-20S . e 16 20 5x9 x 10% 18 


MODEL RS-12S 
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*|CS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) 


Training the Next Generation 
of Space Cadets 


by Gary J. Shane WB5WOW and Bob Biekert KASGLX 


Over the past few years, we’ve heard a lot 
about the Shuttle Amateur Radio Experiment 
(SAREX) and how schoolchildren across the 
globe were able to talk to the ham astronauts 
in the shuttle. Most of their questions were in- 
triguing and thought-provoking. What we 
haven’t heard is what went on behind the scenes 
to enable these children to ask their questions. 
The Clear Lake Amateur Radio Club (CLARC) 
has recently completed coordination of a 
SAREX school contact during STS-50 and 
we'd like to share our experiences. 


CLARC’s SAREX Contact 


We were contacted by John WDSEEV [pres- 
ident of the Johnson Space Center (JSC) 
Amateur Radio Club and technical represen- 
tative for SAREX for the ARRL at JSC here 
in Houston] around the end of April 1992, ask- 
ing us if our club would be interested in sup- 
porting the next SAREX mission contact with 
an elementary school in LaPorte, Texas. We 
were together when John called and quickly 
discussed the request while John waited on the 
phone. After a few seconds, we agreed the club 
would take on the project. But, now that we 
agreed, John needed the call of the ham who 
would be the control operator of the contact 
so he could get it into the flight documents for 
the mission. About that time Gary WBSWOW’s 
11-year-old daughter, Jennifer NSWFP, came 
down the stairs. We looked at each other and 
poof! NSWFP was volunteered. Jennifer had 
initiated her own youth net on the JSC 146.64 
repeater a few months earlier and had been 
doing a great job acting as net control. John 
agreed that she would be able to handle this 
and we all thought it would be good for the 
schoolchildren as well. 

The bomb dropped when we realized that 
within one month we would have to have the 
children selected, trained, and ready to go. To 


make matters worse, school would be out in 
three weeks! Not to be deterred, we arranged 
a meeting with the school principal and John 
for the next week. 

In the interim, we discussed with John the 
technical details of how they had been han- 
dling the SAREX contacts the JSCARC Club 
had had in the past. The plan was to transmit 
on 440 MHz from the school using a 10-ele- 
ment yagi antenna pointed towards the JS- 
CARC shack at the Johnson Space Center and 
then retransmit the signal on 145 MHz using 
their tracking antenna. The downlink signal 
would be received on 145 MHz and then re- 
broadcast on 440 MHz, through a 10-element 
yagi antenna, back to the school. A simple au- 
dio and PTT interface had been constructed 
for earlier SAREX contacts. It plugged into 
separate 2 meter and 440 MHz radios in the 
JSCARC shack. A switch was thrown man- 
ually when it was either the students’ or the 
shuttle’s time to transmit. 

At our meeting, we were introduced to the 
science teacher, Mary Cummings, who would 
be working with us in this endeavour. We ex- 
plained the program and what had to be done 
before the contact. We also surveyed the school 
for potential antenna sites and determined that 
we could use a 21-foot piece of chain link fence 
top rail to support a 6- or 10-element UHF 
beam. The next week (now the third week of 
May) Mary called us with the names of the 
children they had selected. Their decision was 
to select one child from each grade, kinder- 
garten through fifth grade. We asked her to re- 
quest that the parents have the children at the 
school on the following Wednesday at 4 p.m. 
so we could start familiarizing them with a ra- 
dio and how to talk on it. 

In the meantime, Gary created a two-page 
letter to send the parents, describing what their 
children had gotten themselves into and giv- 
ing some background on SAREX, amateur ra- 


dio, and CLARC. We also polled the club mem- 
bers for volunteers to help. Ruth Barrett ABSEI, 
Sandy Shane NS5EOS, and Dick Wilkie NSSPU 
agreed to assist. The JSC club produced Gil 
Carmon WA5NOM, John Spear NSYCI, and 
Karen Nickel WD5EEU to assist from their 
end. 

The next Wednesday (now the fourth week 
of May), the four of us met with the children, 
Mary, and a few of the parents. We explained 
what the SAREX program was, about ama- 
teur radio, and what we knew about the up- 
coming mission. We had secured handouts of 
crew pictures, mission decals, press kits, etc. 
to help keep the students interested. We also 
passed out ARRL literature on SAREX and 
CLARC newsletters, stressing amateur radio 
as well as the space aspect. We set up the Ken- 
wood all-mode radio WDSEEV had loaned us 
with a mag mount UHF antenna and gathered 
the children around it. With Bob, Ruth, and 
Dick in another room on their HTs, playing 
the role of astronaut, we let the kids talk to 
them on simplex to get used to holding the mi- 
crophone and speaking into it. Everyone had 
a lot of fun. By now the mission had slipped, 
much to our relief, to June 25th, so we had a 
brief respite. 


Final Preparations 


Now school was out and we were really cu- 
rious to see who would make it to our week- 
ly training sessions, if anyone. Well, every one 
of them returned and was more eager each 
time. Once we were comfortable that every- 
one had mastered the microphone, we moved 
on to including Jennifer and simulating the 
contact. With our own “astronauts,” we ran 
through three simulated contacts each day we 
met. During the last two sessions, we timed 


how long it took to make the contact and go 
through one round of questions. John had 
warned us that, unlike normal SAREX mis- 
sions in the past that had contacts that lasted 


eight to nine minutes, our contact would prob- — 


ably be only about four to five minutes. This 


was because of the unique attitude of the shut- — 
tle, due to the microgravity experiment on-— 


board. So we made sure the student’s ques- 
tions were of a nature that would not elicit a 
three-to-five-minute response from the astro- 


naut. This doesn’t mean that we restricted the — 
type of questions from the students; we en- _ 


couraged them to come up with questions that 


were meaningful to them and wouldn’t take a_ 
long time to answer. We also made sure that — 


at the time of the contact the questions were 
memorized and typewritten in larger than nor-— 
mal letters. We strived to ensure that every- 
one would have at least one opportunity to 
speak with the astronaut. The simulated con- 
tacts were now lasting three minutes and 50 
seconds. 

During each practice session we had also 


been setting up the antenna outside and trying 
to make the link back to JSC. Each time the ~ 


best we could do on signal strength was S5- 


S7 on JSC’s end and S$4-S5 on our end. John — 


couldn’t understand why this was so, and in 
checking the antennas and connections he 
found a broken coax connection at their end 
and repaired it. Now we had 60 over 9 signals! 

Our last practice session with the children 


was on June 17th and we were thrown a curve — 


ball by our third-grade student. John had just 
repaired the antenna and we decided to have 


him play “astronaut” and check out the link — 


for real. When it was time for Cody to ask his - 
question, he was so nervous he mumbled his 
question four times before John could under-— 
stand him. Well, we about panicked. If he was 
this nervous talking to someone new who was 
on earth, what would he do when his tum came 
for the “real thing”? After the session, we talked 
to him and tried to make him understand that 
he needed to practice his questions and try to 
get over his mumbling. We all felt that every- 


one was ready, so we decided not to make them 5 


come back until the day of the contact. 

On the evening preceding the big event, 
John came up to us at our Field Day dinner 
and explained that our contact would proba- 


Photo OB. First a attempt to establish UHF link with 


WS5RRR at NASA/JSC (left to right): Dick Wilkie NSSPU, Yl 
Bob Biekert KASGLX, Gary Shane WB5WOW, 4 


: 


Photo A. During the SAREX contact (left to right): Jenniten Shane NSWFP (net control), 
Austin Hall, Ameiseka Nyaku, Cody Amundson, Rachael Benavides. 
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bly not work the next morning as they thought 
there were problems with the new antenna on- 
board the shuttle. They had had a successful 
test pass over JSC the first day in orbit, but 
contacts since then had not worked. We were 
devastated! We weren’t sure what we were go- 
ing to say to the children. Sorry just didn’t 
seem to be enough. We had been warning them 
that it was an experiment and all, but when 
youre eight-to-10 years old, the ramifications 
of “experiment” just don’t quite compute in 
your mind, 


The Big Day 


The next morning, after Dick and Gary had 
cooked breakfast for the Field Day and SAREX 
crews, we all picked up and drove to the school 
in a very somber mood. The school auditori- 
um was decked out and the school staff had 
prepared breakfast goodies for everyone there. 
After setting up the antenna, coax, and check- 
ing signals and audio levels with JSC, we gath- 
ered the children together for a last-minute 
briefing and another “experiment” talk. Gary 
explained a little about what John had told us 
the night before, stopping short of telling them 
the pass probably was not going to work. 

Our contact was scheduled for 9:59 a.m. 
CDT on Sunday, June 28th, and shortly before 
9:30 a.m. the TV crews and newspaper pho- 
tographers arrived en mass and began setting 
up equipment and camera flashes started go- 
ing off. Bob had borrowed a portable PC from 
another CLARC member and it was set up on 
a table behind the children with a satellite track- 
ing program running. The kindergarten stu- 
dent was fascinated with it and kept us post- 
ed on the progress of the shuttle across the Pa- 
cific Ocean. As the time approached, we all 
had assigned jobs to perform. Ruth was on the 
phone to JSC getting updates on the time to 
AOS (Acquisition of Signal), Gary was pac- 
ing the floor making sure radio knobs were set 
right, Bob was pacing and talking to the re- 
porters at the same time, and Dick was in charge 
of picture-taking and muting the large-screen 
TV in the auditorium, which was tuned to 
NASA Select TV, receiving live downlink 
video from the shuttle. But now it was out of 
our hands. We had done our best and it was 
now up to the radio gods to make it work. 

Then it was time! Ruth gave the signal to 
Jennifer to make the call. She spoke calmly 
and slowly, and it seemed like an eternity. Then 
she unkeyed. We’re not sure how long we held 


See live on 
your PC 
what 
satellites in 

orbit see 


Learn how you can benefit greatly from this exciting new 

technology. Send $30 ($35 air, $40 overseas) for our 
fantastic 12 diskette set of professional quality copyrighted | 
programs (IBM type) that does satellite tracking, data | 
acquisition, image processing, file conversion and much | 
more. Diskette and information package includes all } 
programs, satellite views, C language source code for a | 
popular satellite image acquisition ah Ral hardware | 
schematics, catalog and discount certificate. H 


VANGUARD Electronic Labs 
Dept. RF, 196-23 Jamaica Ave. | 
Hollis, NY 11423 Tel.718-468-2720 | 


FAST! ACCURATE! AFFORDABLE! 


An EXCITING New Shortwave Radio Database 
Program. Sophisticated, Menu Driven, On Screen 
Instructions. Contains Thousands of Radio Station 
Records. All at your finger tips! It can be Changed, 
Updated, or Deleted. New Records can be added as 
desired. Sorts to monitor and prints by — Radio 
Station — Frequency — Schedule — Language — 
Country — Continent. IBM and IBM Compatible 
computers with hard drive. Only $19.95 Cont. U.S. — 
$25.00 outside Cont. U.S. Mention Diskette size 3.5 
or 5.25. 

DXer & SWL Shortwave Programs Database. Don’t 
miss those interesting programs concerning radio 
again. Schedules, Frequencies of DX & SWL 
Programs. Sorts by Day, Time, Frequency, Radio 
Station. Complete program only $9.95 Cont. U.S. — 
$12.95 Outside of Cont. U.S. Mention Diskette size 
3.5 or 5.25, 


ORCHID. CITY SOFTWARE 
P.O. BOX 18402 


West Palm Beach, FL 33416 
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QUICK, EASY, & COMPACT 


Flash cards * NOVICE thru EXTRA * 
theory Key words underlined. Over 
4000 sets in use! For beginner, OMs, 
XYLs & kids. 


NOVICE 
TECHNICIAN 
GENERAL 
ADVANCED 
EXTRA 
Shipping 1—$ 3.00 
2ormore —$ 4.00 
CLUB DISCOUNTS 


$11.95 
$10.95 
$ 9.95 
$15.95 
$14.45 


VIS SG Antennas (5 of 48) 37 
4A1-10,1 


In a hal-wave antenna, where 
are the current nodes? 


A. Atthe ends, 


Order Today! 
from 

VIS STUDY CARDS 

P.O. BOX 16646 

HATTIESBURG, MS 39404 
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Photo C. Award assembly for SAREX students. 
Front row, left to right: Austin Hall, Cody 
Amundson, Rachael Benavides, Jeannette 
Bustillos, Cathy Lindsey, Amesika Nyaku. 

Back row, left to right: Gary Shane WBSWOW, 
Bob Biekert KASGLX, Ruth Barrett ABSEI, 
Dick Wilkie N5SPU. 


HUGE NEW 
CATALOG | 


Callor write Universal today 
to receive your free 100 
page catalog with prices! 


Communications Receivers 
Portable Receivers 

_ Amateur Transceivers 
Amateur & SWL Antennas 
Scanners 
RTTY and FAX Equipment 
Books and Manuals 
All. major lines: _ Kenwood, 


Doppler DF Kits 


Roanoak Doppler DF PC Board $36.00 
Board with’ components $87.50 
“Transmitter Hunting” by KOOV & WB6UZZ 
TAB Books 323 ppg $19.95 


Enclosures & antenna array kits coming soon! 
Free shipping with board purchase. 
California residents add 7.75% sales tax 


Douglas RF Devices 
P.O. Box 246925 
Sacramento, CA 95824-6925 
Q@16) 688-5647 


i Universal Radio 
6830 Americana Pkwy. 
Reynoldsburg, OH 43068 
@Tel. 614 866-4267 
@Tel. 800 431-3939 
@ FAX 614 866-2339 


Universal-quality equipment since 1942! 


Direction Finding! 
SAY YOU SAW IT IN RADIOFUN! 


REMEMBER... A LOW COST POWER PACK 
ITHOUT PERIPHEX’S QUALITY IS NO BARGAIN 


NEW MODELS NOW AVAILABLE 


ICOM YAESU 
BP-83S 7.2V 750mah —— FNB-2 10.8V 500mah 
$43.50 $22.50 
BP-84 7.2V 1000mah FNB-12 12V 500mah 
$57.00 $45.95 
BP-84S 7.2V 1400mah —FNB-14S 7.2V 1400mah 
$63.00 $59.75 
BP-85S 12V 800mah_ — FNB-26 7.2V 1000mah 
$76.00 $60.00 
BP-114S 12V 800mah — FNB-27S 12V 800mah 
$79.00 $65.00 


Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit 
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or 
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS. 


Add $4.00 Shipping & Handling for first battery, 
$1.00 for each add'l battery - U.S. only. 
Connecticut residents add 6% tax. 


PCRIPHICZ inc. 


115-1B Hurley Road, Oxford, CT 06478 


800-634-8132 


Connecticut 203°264°3985 — FAX 203+262°6943 
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KENWOOD 


PB-13S 7.2V 1200mah 
$49.75 


PB-14S 12V 400mah 
$60.00 


ASK FOR OUR 


CATALOG 


CALL FOR OUR 
SPECIAL OFFEERS 


Removable Call Signs 
2 1/4" x 8" PLASTIC 


¢ Display Sign on Trunk or Rear Window 
¢ Magnetic or Suction-Cup Mounted 

¢ Transferable From Car to Car 

¢ No Call Lettering Remains on Vehicle 


Order -Magnetic or Suction-Mounted 
Version! Select -Black, Blue or Red 
Background! PRICE: $9.95 . . .2/$18. 


Fein) 1923 Edward Lane 


Merrick, NY 11566 


Serving Ham Radio Over 12 Years 
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MORSE CODE MUSIC? 


New-Powerful-Breakthrough, All 43 
Morse Code characters sent with a 
rhythmic beat. A fun & easy way to 
learn or retain Morse Code skills. 
Now the secret is yours! order "THE 
RHYTHM OF THE CODE"™ Version 
ll cassette today! 


Send $9.95 and we'll pay the shipping to: 


KAWA PRODUCTIONS 
P.O. Box 319-RF. 
Weymouth, MA 02188. 


Check or money order only. We ship all orders within 
10 days. Outside U.S.A. please add $2. for air mail. 
MA residents please add 5% sales tax. 
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our breath, but suddenly KB5STW’s voice was 
coming out of the radio speaker, loud and clear. 
There was a collective gasp. We looked at each 
other and grinned, a lot. 

The questions went up and the answers 
came down. It worked like clockwork. Even 
Cody only had to repeat a portion of his 
question! The photographers had now pressed 
to the front of the table across from the 
students, almost resting their cameras on it. 
There were flashes going off two feet from the 
students while they were trying to concentrate 
on asking their question! We were very con- 
cerned that this distraction would send them 
fleeing or cause questions to have to be re- 
peated. Not to worry! The repetition we had 
put them through and their own “‘cool” paid 
off. The students acted like they were the on- 
ly ones around and no one even as much as 
blinked! 

We made it to the last student with four min- 
utes elapsed and were still receiving Columbia 
10/9. Gary motioned to Jennifer to get the mi- 
crophone back to the first child to start the sec- 
ond round. On the answer to the second ques- 
tion of this round, KB5SIW’s signal started to 
pick up quite a bit of static. Jennifer retrieved 
the mike and bid farewell to KBSSIW, thank- 
ing him for the contact and signing off with 
her.call. We were amazed when KB5SIW re- 
turned her QRT and told the children he en- 
joyed the contact and said hello to the school 
principal: And then he signed-off. Stunned, we 
asked Jennifer to make another attempt to con- 
tact the shuttle. But, he was gone as suddenly 
as he had appeared. 

IT HAD WORKED! And worked like no 
other we’ve heard of, plus it lasted five min- 


utes and 45 seconds! We were told later by the 
JSC SAREX group that it worked better than 
any other contact attempted during the STS- 
50 mission. We basked in our own good feel- 
ings for several minutes, watching the reporters 
flock over the children, taking pictures, inter- 
viewing them on camera, etc. John called on 
the link frequency from JSC and congratulat- 
ed everyone and we also thanked them for their 
help. Yes, we did.a few of our own interviews, 
but we’re really not sure what we said. It prob- 
ably wasn’t very coherent, because we were 
all still in space. 


“During the assembly 
the children’s smiles and 
wide eyes were enough to tell 
us that they would never 
forget this event. It really 
was worth the effort.” 


Follow-Up 


When the astronauts returned to Ellington 
Field in Houston after their mission, the SAREX 
team from CLARC and JSC was there to greet 
them. Jennifer made a sign that read “Welcome 
Back KB5SIW DE NSWFP” and Dick Richards 
spied it immediately upon exiting the aircraft. 
After their brief remarks, Dick greeted all of 
us and posed for pictures with Jennifer and the 
SAREX group. We had tried to get the stu- 
dents there as well, but most had scattered for 
family vacations after their contact. 


Even though we had given the students nu- 
merous NASA trinkets and pictures, we still 
wanted to give them something special to re- 
member this occasion. So Jennifer and Gary 
sat down and designed certificates for them 
and asked Dick Richards and the school prin- 
cipal to sign them. Since the contact occurred 
during the summer, none of the other students 
were aware of what had happened. So, the prin- 
cipal decided to hold an all-school assembly 
in October so we could recognize the students 
and volunteers. Our CLARC SAREX team 
(except for Jennifer who couldn’t get out of 
her school) returned to College Park 
one more time for the assembly. We present- 
ed the six students with a certificate and a 
STS-50 crew picture autographed by every 
crew member, the principal with a certificate 
for the school listing the student’s names and 
certificates to the school staff who had assist- 
ed us, and the science teacher with a certifi- 
cate and a copy of Now You’ re Talking so she 
could study for her own ham license. The prin- 
cipal reciprocated and presented each of us 
with a College Park Elementary T-Shirt! We 
don’t know how he knew that hams love T- 
shirts! During the assembly the children’s smiles 
and wide eyes were enough to tell us that they 
would never forget this event. It 
really was worth the effort. That evening 
happened to be our CLARC meeting and 
president Kevin Biekert presented each CLARC 
SAREX team member with a certificate of 
appreciation as well. 

It has been quite an experience working with 
the space program, even if it has only been 
from earth. Maybe someday they’!] need some- 
one to coordinate an earth pass. 


Sell Your Product in RADIO FUN. Call Dan Harper Today! 1-800-274-7373 


YAESU 


FNB-2 v 500 mah 
FNB-2 v 600 mah 


FNB-4A 12V 1000mah $55.00 
FNB-17 7.2V 600mah $30.00 
FNB-10S 7.2v 1000 mah $42.00 
FNB-12S 12v 600 mah $45.00 
290 charger $65.00 


(For FNB 17,108, 12S) 


Now Available: 


EBP-20N 
EBP-20NX 7.2V 
EBP-22N 


EDC-34 RAPID CHARGER $81.00 


BATTERIES 


ALINCO 580 


ALINCO 10N, 12N 


7.2V 800 mah 


si20l0maatelam KENWOOD PB-21 


SANTEC 142, 144 


12V STANDARD BP-1 


800 mah 


INSERTS 


CALL FOR LOWEST PRICES 


AZDEN 3000, 4000 
ICOM BP-2, 3, 5, 7, 8, 7S, 8S 


REGENCY MT1000, HX1200 
TEMPO S-1, 2, 4, 5, BP-15, S-15 


TEN TEC 2991, 2591 
UNIDEN (BEARCAT) 


AAAAAAAAAAAA 
Se Be KENWOOD www Ke Ke =~ NOWAVAILABLE *K¥ XxX xx NEW ie 
.cV mM. 
pS eee eee —, FAST AND STANDARD DESK CHARGERS > 
BP7 13.2v 600 mah —, FOR ALINCO < 
BP8 8.4v 1200 mah q 16N 7.2V 750 . 
Rice a YAESU, KENWOOD, ICOM, ALINCO and MOTOROLA. > BeENwedgeiialans ++ 
BP82, BP83 These “SMART” Chargers Will Rapid Charge 6 Volt to 12 Volt > 
BP83A 7.2v 750 mah Batteries in 1/2 Hour To Two Hours YAESU >» 
ae 7.2V 1000 mah 3” * ri wees, ePiecntcinek Be (depending on Battery Capacity) FNB 25 7.2V.600 mah > 
85A 9.6v 600 mah 3” 69.00 Z : i FNB 26. 7.2V. 1000. mah 
Bash aOR eee! ened PB6 7.2v 750 mah $46.00 Many Advanced Features Not Available On Any Other Charger. FNB 26A 9.6V 800 mah be 
PB7 7.2v1500mah —_ $55.00 % x x + SPECIAL INTRODUCTORY PRICES x * «x *x FNB 27 12V 600 mah > 
PB8 12v 800 mah $49.00 Made in U.S.A . FNB 27S 12V 800 mah > 
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CELLULAR CAMCORDER 
MITSUBISHI $50.00 | JVC 
PANASONIC 
NEC $45.00 | pyspsces 12v23 amps" $36.00 
NOVATEL $45.00 | RCA/HITACHI 
, 21H, 25, 26 Full size 
PANASONIC $45.00 | vus-c 
Bag Phone Kits SONY 
NP22 
MOTOROLA NP55/77 2400 mah $39.00 
“FLIP” $60.00 ALL BRANDS AVAILABLE 


REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


“original Panasonic 


*ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


BATTERY-TECH, INC. 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 
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DISCOVER 


3 GREAT REASONS 
TO BUY THE 
AZDEN PCS-7000H 


[Phe rca ae SE el ee 


FM TRANSCEIVER 
SCANH/L = -PRISHIF 


Sid Wolin, K2LJH, Manager of 


Azden Communications Division 


“Now 


Available... 2, 6 & 10m 
Handhelds!” 


AZDEN 


COMMUNICATIONS DIVISION 
147 New Hyde Pk. Rd.,Franklin Sq., NY 11010 


1. ULTRA WIDE BAND RECEPTION 
2. TRUE FM MODULATION 
3. 00 WATTS OF POWER 


Now, for the first time, you can buy an 


X Azden transceiver directly from the factory! 


This means that you will receive the 
level of knowledge and expertise that 


~ | you want when buying a radio. It also 


means that youll have competent 
technicians, ready to handle your 
service needs — quickly and 
efficiently! 


} i Transmit 
e 144-148 MHz plus CAP and MARS (when modfied) 
+ °50 Watts/10 Watts-adjustable 
© e All 57 subaudible tones 
“2 © True FM modulation (great for packet) 
Receive 
¢ 118-135.995 MHz AM, 136-174.995 MHz FM 
¢ Amateur, CAP, MARS, Weather, Marine, Public Service 
¢ Sensitivity less than 0.19 uV for 12dB SINAD 
¢ Patented discriminator center frequency tuning 
¢ 2 Watts audio output 
Other Features 
e Frequency reverse 
¢ 20 Memory channels in two banks 
¢ One temporary memory channel 
e Programmable frequency steps (5, 10, 15, 20KHz) 
¢ Priority channel monitoring 
¢ Lighted DI MF microphone 
e Size: 2"”H x 5-1/2°W x 7-1/2"D 
¢ Mobile mounting bracket and power cord included 
NEW 2 YEAR LIMITED WARRANTY 
To Place Orders: 1-800-643-7655 


For Technical Assistance: 516-328-7501 
Fax Number: 516-328-7506 
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The Earthwinds Adventure 


In the wee hours in the morning of 
January 13, Kim Cohan KD6TLB and I 
traversed a stormy Sierra Nevada range on 
our way to Stead Field airport in Reno, Neva- 
da, to see the historic liftoff of the Earth- 
winds balloon. As we approached Donner 
Pass, the wind kicked up blasts of drifting 
snow, making travel difficult. Fortunately, 
Kim helped ease my fears with detailed 
stories of the ill-fated Donner party. 

We finally arrived at the airfield at 4 a.m. 
and were transported to the Earthwinds launch 
site. There, rising out of the haze, was the 
majestic sight of a massive 180-foot-tall plas- 
tic balloon lit up with arc lamps. Since the 
temperature was a toasty 20 degrees below 
zero, every piece of equipment emitted an 
eerie cloud of steam and haze. Dozens of 
workers were assembling the cables to at- 
tach the various parts of the balloon system 
and inflating the top balloon from several 
semi-truckloads of helium. Another large 
balloon (the bottom ballast balloon) was al- 
so being inflated with air from a large blow- 
er. It looked like a government operation at 
an arctic base! 


The Project 
The Earthwinds Hilton project is designed 


Po sree a 


Photo A. The Earthwinds balloon takes off on January 13 from 


try 
something 
new 


by Bill Brown WB8ELK 


to fly three balloonists non-stop around the 
world inside of a pressurized gondola, It will 
fly at 35,000 feet (in the jet stream) and 
should take two to three weeks to circum- 
navigate the globe. The unique thing about 
this balloon system is the use of two bal- 
loons. The top balloon (180 feet tall by 100 
feet wide at liftoff) is filled with helium and 
has a capacity of 1.1 million cubic feet. The 
bottom balloon is 100 feet in diameter and 
is filled with air to act as a variable ballast. 
It is made of a special material called Spec- 
tra fiber (by Allied Signal) to allow it to with- 
stand the high internal surface pressure which 
is necessary for the balloon to act as ballast. 
This unique two-balloon system should al- 
low the Earthwinds balloon to fly for sev- 
eral weeks without throwing ballast over- 
board. The 15,000 Ib. gondola (built by Burt 
Rutan, designer of the Voyager plane that 
flew non-stop around the world) is attached 
between the balloons. It’s a very complicat- 
ed system and requires hours of calm con- 
ditions during the inflation and launch pro- 
cess. Stead Field in Reno was chosen for the 
launch site because the winds in the area are 
low during the winter. 

Of particular interest to amateur radio op- 
erators worldwide is the fact that the pilot 
of the Earthwinds balloon, Larry Newman, 
is amateur radio operator KB7JGM, and 


Reno, Nevada, for a short ride before hitting a mountain peak. 
Photo by Bill Brown WB8ELK. 
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plans to operate a unique experiment on the 
10 meter band during the flight. 


The Ham Experiment 


Designed by Bob Rau N8IYD of High 
Technology Flight, Jud Nichols N8RXT, and 
myself (WB8ELK), the ham experiment will 
take the data from a Rockwell Navcor GPS 
(Global Positioning System) satellite re- 
ceiver, strip off the position data and con- 
vert it into a voice output. This is done us- 
ing a High Technology Flight MCM4 mi- 
crocontroller and a modified Elktronics voice 
ID. The final packaging and installation of 
the experiment in the gondola was performed 
by Jerry Knight WOWSN of Rockwell Collins. 
Information on this GPS to voice system can 
be obtained from High Technology Flight, 
1450 Jeffery St., Ypsilanti MI 48 198-6319; 
Tel: (313) 482-2670; and from Elktronics, 
12536 Twp. Rd. 77, Findlay OH 45840; Tel: 
(419) 422-8206. 

Every 15 minutes (or 30 minutes), the ex- 
periment’s microcontroller will activate a 


nal, the ham experiment will be receive 
worldwide. For those who aren’t in range of — 
the signal, there will be relays of the teleme= 
try after each transmission from a network © 
of hams on the frequency who do copy the | 
information. This will be a great opportuni- — 
ty for students who have access to ham sta- _ 
tions at their schools to track the balloon on 
a map as it progresses around the globe. The | 
28.303 MHz frequency was chosen because — 
it is the net frequency of the All School’s- 
net, which meets every Tuesday and Thurs-_ 
day at 12:30-1:30 p.m. Eastern time. ‘ 


A Short Trip 


This latest attempt on January 13 took” 
about 10 hours from initial inflation of the 
top balloon to liftoff. Fortunately, the ground 
conditions were incredibly still due to a large 
temperature inversion. The final launch se- — 
quence proceeded very slowly as the gon- 
dola gently pulled over the ballast balloon 
with the use of long cables attached to sev- 
eral tow trucks’ winches. When the gondo-- 


“Of particular interest to amateur radio 
operators worldwide is the fact that the pilot 
of the Earthwinds balloon, Larry Newman, 

is amateur radio operator KB7JGM, and 
plans to operate a unique experiment on the 


10 meter band during the flight.” 


8 


Rockwell Collins transmitter (model HF- 
9000) on 28.303 MHz (100 watts USB) and 
transmit the following message (repeated 
two or three times each transmission): “T/iis 
is KB7JGM Earthwinds, XX degrees, XX XX 
minutes North, XXX degrees, XX.XX min- 
utes West (or East), XXX X knots” . Depending 
on available gondola power and the subse- 
quent switch setting Larry chooses, this mes- 
sage will transmit every 15 minutes at 15, 
30, 45 and 55 minutes past each hour, or ev- 
ery 30 minutes at 30 and 55 minutes. It is 
likely that the two-times-per-hour rate will 
be used during the majority of the flight. 
It’s hoped that, with this high power sig- 


Photo B. A close-up view of the gondola showing the many wires and cables __ 
connecting it with the top and bottom balloons. Several tanks of liquid helium ' 


are attached to the side of the gondola to supply additional lift to the top 
balloon, if needed. Photo by Bill Brown WB8ELK. 


la was about 50 feet in the air, a light breeze — 
caused the system to twist around a couple 
of times. Anything more than a breeze — 
would’ve proven very difficult for the launch — 
crew. With morning temperatures hovering 
around 15 below zero, conditions were all 
the more difficult for the more than 200 vol-_ 
unteers preparing the balloon for liftoff. From 
my own experience, I can tell you that it is” 
pretty much physically impossible to even — 
change a roll of film at 15 below; I can well 
imagine how difficult it was to launch a bal- 
loon under those conditions! 4 
At 10:13 a.m. the whole system raised a 
foot or two off of the ground, the tow truck 
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Where is technology leading us? Every day, more 
peripherals require computer systems and compo- 
nents to be efficiently managed. Who doyou turn to? 
Micro House, Ltd. of course. We have a highly 
trained staff, hard to get components, the newest 
technology, and over 12 years in business. Let us 
supply all your computer needs. 


° Complete Systems built to your Specs : : 
: Motherboards (ISA, EISA, VL Bus) 
Memory Products 
Hard Drive and Mass Storage 
: Video Imaging Products 
«| Networking and Connectivity Products : 
and much more ! 


Seonses $2.00 for a catalog (refundable). 
Micro House, Ltd. 
122 S. Memorial Drive 
Appleton, Wisconsin 54911 
(414) 731-5700 
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The Earthwinds Adventure 


In the wee hours in the morning of 
January 13, Kim Cohan KD6TLB and I 
traversed a stormy Sierra Nevada range on 
our way to Stead Field airport in Reno, Neva- 
da, to see the historic liftoff of the Earth- 
winds balloon. As we approached Donner 
Pass, the wind kicked up blasts of drifting 
snow, making travel difficult. Fortunately, 
Kim helped ease my fears with detailed 
stories of the ill-fated Donner party. 

We finally arrived at the airfield at 4 a.m. 
and were transported to the Earthwinds launch 
site. There, rising out of the haze, was the 
majestic sight of a massive 180-foot-tall plas- 
tic balloon lit up with arc lamps. Since the 
temperature was a toasty 20 degrees below 
zero, every piece of equipment emitted an 
eerie cloud of steam and haze. Dozens of 
workers were assembling the cables to at- 
tach the various parts of the balloon system 
and inflating the top balloon from several 
semi-truckloads of helium. Another large 
balloon (the bottom ballast balloon) was al- 
so being inflated with air from a large blow- 
er. It looked like a government operation at 
an arctic base! 


The Project 
The Earthwinds Hilton project is designed 
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Photo A. The Earthwinds balloon takes off on January 13 from 


try 
something 
new 


by Bill Brown WB8ELK 


to fly three balloonists non-stop around the 
world inside of a pressurized gondola, It will 
fly at 35,000 feet (in the jet stream) and 
should take two to three weeks to circum- 
navigate the globe. The unique thing about 
this balloon system is the use of two bal- 
loons. The top balloon (180 feet tall by 100 
feet wide at liftoff) is filled with helium and 
has a capacity of 1.1 million cubic feet. The 
bottom balloon is 100 feet in diameter and 
is filled with air to act as a variable ballast. 
It is made of a special material called Spec- 
tra fiber (by Allied Signal) to allow it to with- 
stand the high internal surface pressure which 
is necessary for the balloon to act as ballast. 
This unique two-balloon system should al- 
low the Earthwinds balloon to fly for sev- 
eral weeks without throwing ballast over- 
board. The 15,000 Ib. gondola (built by Burt 
Rutan, designer of the Voyager plane that 
flew non-stop around the world) is attached 
between the balloons. It’s a very complicat- 
ed system and requires hours of calm con- 
ditions during the inflation and launch pro- 
cess. Stead Field in Reno was chosen for the 
launch site because the winds in the area are 
low during the winter. 

Of particular interest to amateur radio op- 
erators worldwide is the fact that the pilot 
of the Earthwinds balloon, Larry Newman, 
is amateur radio operator KB7JGM, and 


ak 


Reno, Nevada, for a short ride before hitting a mountain peak. 
Photo by Bill Brown WB8ELK. 
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plans to operate a unique experiment on the 
10 meter band during the flight. 


The Ham Experiment 


Designed by Bob Rau N8IYD of High 
Technology Flight, Jud Nichols N8SRXT, and 
myself (WB8ELK), the ham experiment will 
take the data from a Rockwell Navcor GPS 
(Global Positioning System) satellite re- 
ceiver, strip off the position data and con- 
vert it into a voice output. This is done us- 
ing a High Technology Flight MCM4 mi- 
crocontroller and a modified Elktronics voice 
ID. The final packaging and installation of 
the experiment in the gondola was performed 
by Jerry Knight WOWSN of Rockwell Collins. 
Information on this GPS to voice system can 
be obtained from High Technology Flight, 
1450 Jeffery St., Ypsilanti MI 48198-6319; 
Tel: (313) 482-2670; and from Elktronics, 
12536 Twp. Rd. 77, Findlay OH 45840; Tel: 
(419) 422-8206. 

Every 15 minutes (or 30 minutes), the ex- 
periment’s microcontroller will activate a 


nal, the ham experiment will be received | 
worldwide. For those who aren’t in range of 
the signal, there will be relays of the teleme- 
try after each transmission from a network — 
of hams on the frequency who do copy the 
information. This will be a great opportuni- — 
ty for students who have access to ham sta-_ 
tions at their schools to track the balloon on 
a map as it progresses around the globe. The 
28.303 MHz frequency was chosen because 
it is the net frequency of the All School’s 
net, which meets every Tuesday and Thurs- 
day at 12:30-1:30 p.m. Eastern time. 


A Short Trip 


This latest attempt on January 13 took 
about 10 hours from initial inflation of the 
top balloon to liftoff. Fortunately, the ground 
conditions were incredibly still due to a large” 
temperature inversion. The final launch se- 
quence proceeded very slowly as the gon- 
dola gently pulled over the ballast balloon 
with the use of long cables attached to sev- 
eral tow trucks’ winches. When the gondo- 


“Of particular interest to amateur radio ‘ 
operators worldwide is the fact that the pilot 
of the Earthwinds balloon, Larry Newman, 
is amateur radio operator KB7JGM, and 
plans to operate a unique experiment on the 
10 meter band during the flight.” 


Rockwell Collins transmitter (model HF- 
9000) on 28.303 MHz (100 watts USB) and 
transmit the following message (repeated 
two or three times each transmission): “This 
is KB7JGM Earthwinds, XX degrees, XX XX 
minutes North, XXX degrees, XX.XX min- 
utes West (or East), XXX X knots” . Depending 
on available gondola power and the subse- 
quent switch setting Larry chooses, this mes- 
sage will transmit every 15 minutes at 15, 
30, 45 and 55 minutes past each hour, or ev- 
ery 30 minutes at 30 and 55 minutes. It is 
likely that the two-times-per-hour rate will 
be used during the majority of the flight. 
It’s hoped that, with this high power sig- 


are attached to the side of the gondola to supply additional lift tothe top —__ 
balloon, if needed. Photo by Bill Brown WB8ELK. 


| 43 oi 
Photo B. A close-up view of the gondola showing the many wires and cables _ 
connecting it with the top and bottom balloons. Several tanks of liquid helium ‘ 


la was about 50 feet in the air, a light breeze 
caused the system to twist around a couple 
of times. Anything more than a breeze 
would’ve proven very difficult for the launch 
crew. With morning temperatures hovering 
around 15 below zero, conditions were all 
the more difficult for the more than 200 vol- 
unteers preparing the balloon for liftoff. From 
my own experience, I can tell you that it is 
pretty much physically impossible to even 
change a roll of film at 15 below; I can well 
imagine how difficult it was to launch a bal- 
loon under those conditions! 
At 10:13 a.m. the whole system raised a 
foot or two off of the ground, the tow truck 
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Are You Having Enough 


Radio Fun? 


~ Are you having enough fun with amateur radio? Radio Fun is the only amateur radio magazine written especially for you—the newcomer, or any one else who wants 

to get more enjoyment out of amateur radio. We pack every issue of Radio Fun with easy to understand construction projects, interesting news and great reviews of new 

and vintage gear. We'll help you learn about all of the fascinating areas of amateur radio — packet, amateur television, VHF/UHF and dozens more. We'll get you fired 

up to try DX chasing, contests and public service. We'll even help you learn more about radio and electronics, and we'll do it in a way that everyone can understand. 
So what are you waiting for? It's only $12.97 for a whole year of fun! 


1 year — 12 issues — of Radio Fun for only $12.97! That's 46% off the cover price! 
Call 1-800-257-2346 


. or send your check to Radio Fun, P.O. Box 4926, Manchester NH, 03108 - 9839. 


Factory Direct to Your Door 
* Echostar  Startrak e Houston Tracker ¢ Orbitron 


, -° ©Call for FREE Huge Color Catalog — 
\A ¢ Domestic & International Systems 


e Huge Savings! Info & Orders 


{ 5167636842 ECHOTRAK~305.344.6000 
. 4749 NW 98th Lane e Coral Springs, FL 33076 - 
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|BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


os | 
| CALL US FOR FREE CATALOG ie a : 
((a, E:H-YOST & CO. INTH C 
7344 TETIVA RD. FE BUTT. 


SAUK CITY, WI.53583 


FAX 608-643-4439 9 CANCER 
% SOCIETY * 


Townsend Electronics, Inc. 
presents 
C.M. Howes Kits 
for 
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On Top of Technology ! 


Where is technology leading us? Every day, more 
peripherals require computer systems and compo- 
nents to be efficiently managed. Who do you turn to? 
Micro House, Ltd. of course. We have a highly 
trained staff, hard to get components, the newest 
technology, and over 12 years in business. Let us 
eee all your computer needs. 


: Complete Systems built to your Specs 
Motherboards (ISA, EISA, VL Bus) 
Memory Products 
Hard Drive and Mass Storage 
Video Imaging Products 
g Metwerting and Connectivity Products : 
ane OS 
Send in $2.00 for a catalog (refundable). 
Micro House, Ltd. 
122 S. Memorial Drive 
Appleton, Wisconsin 54911 


(414) 731-5700 
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"RIG SAVER" 


H.T. and Mobil Mounts 


THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 
Townsend Electronics, Inc. 
Box 415S ° Pierceton, IN 46562 


cables were jettisoned and the = 
Earthwinds balloon finally took “YY 

off! The 300-foot-tall balloon sys- GU GLIELMO TH AG > 7" 
tem rose very slowly into the hazy STONE AGE ay 
Nevada sky and a frosting of ice 


on top of the balloon could be ¥ INVENTOR Bee” 
Sees Su 


seen reflecting the sun. S 
Everyone started celebrating 7; gee 
the successful liftoff and rushed (i ) ef 


for warmth and shelter! A few of Ze =~ 
us braved the elements (and the 
risk of frostbite) and watched the 
very slow ascent. As the balloon 
headed northwest towards the 
highest peaks of the nearby Sier- 


Photo C. The HF communications control ras, it seemed after a while that it 


panel. The ham experiment control box is had just stopped rising. 3 
located in the lower right of the panel. _ After about half an hour, I no- . 
Photo by Jerry Knight WOWSN. ticed the balloon approaching a ' 


mountain and saw it abruptly tilt 
at an odd angle. It soon disap- 
peared behind the mountain. Lis- 
tening in on the National Air Guard 
chase helicopter VHF frequency, 
I quickly heard the confirmation % 
that the bottom balloon had hit a a sagt a 
the top of the mountain and torn Se - 

open. Fortunately, the gondola] HOW CAN YOU INVENT WIRELESS 2°--HELL ; WHEY’ : 
and crew landed safely onasteep| HAVENT EVEN INVENTED WIRE, YET ! 
slope on the other side of the moun- 
tain. They had gone only six miles 
in their around-the-world flight 
and had landed just across the bor- The Next Attempt dio BBS network. Also, the ESPN network 
der in California! It appears that The gondola was recovered with a heli- | will be televising live coverage of the launch, 
a 20-30 degree temperature in- | copter and appears to have sustained only | along with periodic flight updates. 

version may have caused the bal- | minor damage. Since a spare top balloon is The 10 meter ham experiment will oper- 
loon to lose its positive lift as it | already available, it is only necessary to ob- | ate as before. During this last flight, one of 


ae eS a 


ss 


Photo D. The ham radio experiment flew above the inversion. The | tain another ballast balloon. The time frame | the crew members, Russian cosmonaut : 
will convert GPS data to a voice output. crew dropped out a large quanti- | for optimum jet stream winds is from Novem- | Vladimir Dzhanibekov RV3DD, had planned 7 
The latitude, longitude and ground speed ty of ballast and even pumped ex- | ber through the end of February. to operate via 2 meter repeaters using an HT 
of the balloon will be transmitted on tra helium into the top balloon. The next attempt is tentatively scheduled | onboard the gondola. Although Vladimirhas 
28.303 MHz USB every 15 or 30 minutes. Unfortunately, they weren’t able | as early as November 15, 1993, from Stead | left the project, there is a chance that Larry 
Packaging and photo by Jerry Knight to counteract the lift deficiency | Field in Reno. As the launch date approaches, | KB7JGM may decide to operate 2m during 
WOWSN of Rockwell Collins. and they hit the mountain. look for announcements via the packet ra- | the mission. " 
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> 
@ American Heart Association 
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| TVC-4G 
a only $89 
SEE THE SPACE SHUTTLE VIDEO 


Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans- 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re- 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set toch 2,3 or 4and a70CMantenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 


(818) 447-4565 m-t8am-5:30pm pst. Visa, MC, COD 


P.C. ELECTRONICS Tom (W6ORG) 
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 


Full KENWOOD line 
Radios & Accessories 
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+9 db. Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 


Full line of Radios 
and Accessories 


Full line of Radios 
and Accessories 


$32.43 
+$4.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


ASA 


“Service is the Reason For Our Success” 


Model 9209 _ Tel: (803)293-7888 P.O. Box 3461 
+9db Watts: 1-800-722-2681 Myrtle Beach , SC 29578 


MAY 1993 Radio Fun 


Get the Picture! 


For the last few months, we’ve been dis- 
cussing the digital modes, from Morse code 
__ all the way through packet. I like to think of 
these methods of communicating as alter- 
Natives to voice. Sure, vocal communication 
is a human’s most natural mode, but we al- 
so like to communicate with images. From 
cave drawings to modern art, humans have 
_ always loved to depict their thoughts, sur- 
roundings, etc. through pictures. So, although 
image transmission isn’t necessarily a truly 
digital mode (although it can be), I like to 
_ think of it as yet another fascinating alter- 
native to yacking into a mike. 
Very few people in today’s world are un- 
__ affected by television. From its earliest days, 
_it has proven to be a powerful way to com- 
_ municate. In fact, the ability to send a com- 
bination of pictures and sound over great 
distances may be one of the most potent ad- 
vances of our entire civilization, soap op- 
eras notwithstanding. 
So, it seems natural that we hams would 
_ want to play with TV. When commercial 
_ broadcasting began, any sort of video equip- 
ment was utterly out of reach to individual 
experimenters. But, just as with RTTY, sur- 
plus equipment eventually found its way in- 
to our hands and we were off and running! 
Today, of course, video gear is as common- 
place as the TV itself. As a video-intrigued 
ham, you. could not be luckier. Only 15 years 
ago, a black-and-white video recorder and 
_ companion camera weighed about 20 pounds 
and cost a couple of thousand dollars in “re- 
al” money. Color systems cost anywhere 
from $6,000 to $10,000 and weighed twice 
as much. The cameras needed ridiculous 
- amounts of light and, often, the gear didn’t 
_ even work very well. Today, it’s darned near 
impossible to escape the $500 three-pound 
color camcorder. They’re everywhere; I’ve 
even seen plenty of used ones being sold at 
hamfests! So, if you have one, why not put 
it to a new, exciting use? 


Spectrally Speaking 


___ There are several kinds of amateur image 
transmission. Let’s start with the most fa- 
miliar one: regular TV. Commercial TV op- 

_ erates in “real time.” By that, I mean that the 
moving pictures and sound appear to occur 
_as fast as normal life. While that is a very 
_ desirable goal, it has one serious drawback 
as far as ham radio is concerned: It takes a 
lot of spectrum space. When you got your 
license, you learned a little bit about band- 

_ width. In particular, you learned that SSB 
- voice requires, and is by law limited to, 3 
_ kilohertz. In fact, anything on the HF ham 
bands has the limitation that the audio it car- 
_ ries cannot occupy more than 3 kHz. Un- 
_ fortunately, regular full-motion TV requires 
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side 
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tremendously more space. In fact, normal 
commercial Vestigial Side Band (VSB) TV 
transmission (which is kind of like AM but 
has most of one sideband chopped off) takes 
6 megahertz, and the video signal itself is 
over 4 MHz wide! Yikes, that’s the equiva- 
lent of 2,000 SSB voice signals, and sever- 
al times the available space in even the biggest 
HF band. And that’s just for one signal! Ob- 
viously, it just can’t be done that way on HF. 
Even if people would put up with one sig- 
nal’s hogging an entire band, it wouldn’t be 
possible to make tuned circuits whose band- 
width was that big a percentage of their op- 
erating frequency. 


Faster, Please 


In fact, that’s why commercial broadcasters 
use the VHF and UHF parts of the spectrum. 
As a total percentage of the operating fre- 
quency, the 6 MHz appears much smaller 
up there. And there’s lots of room for plen- 
ty of stations. Hams do the same thing. There 
are several amateur TV (ATV) bands, start- 
ing with one at about 420 MHz and going 
on up into the gigahertz range. The method 
of transmission is exactly the same as the 
broadcasters use. Actually, there are two dif- 
ferent types of ATV. “Normal” ATV, which 
most American hams use, is AM or VSB 
(which are pretty much compatible). There’s 
a growing movement toward FM ATV, and 
it has a much stronger foothold in Europe 
than it does here. FM has several advantages 
over AM, including simpler equipment and 
longer operating distance. In fact, VCRs and 
satellite links use FM because of its resis- 
tance to noise and degradation. The main 
reason we hams use AM or VSB is histori- 
cal, not technological: We started with sur- 
plus broadcasting equipment and have stayed 
with the old standards so that we could all 
see each other! As you know from watch- 
ing regular TV, VHF and UHF frequencies 
normally do not travel over long distances. 
Except during very rare atmospheric distur- 
bances, about 1.3 times the distance to the 
horizon is all you can expect. If you have a 
tall tower or a convenient mountain provid- 
ing you with a nice, distant horizon, that can 
get you quite a way out. Still, you’re never 
going to be seen in New Zealand. So, ATV 
basically is a local mode, like 2 meters. 

Also like 2 meters, there are ATV repeaters. 
Yep, you can aim your signal at the repeater 
and have it retransmitted a great deal farther 
than you could get it out from your home. 
Yet even with the boost, it isn’t likely to be 
seen hundreds of miles away. But, depend- 
ing on where you live, there can be plenty 
of other AT Vers within signal range. Espe- 
cially if they went to the trouble of putting 
up a repeater, you can bet there’s a group of 
ATVers just waiting to see your smiling face 
on their monitors. 


What’s It Take? 


Tf you have a camcorder and TV set, you’ve 
got much of what you need to get on ATV. 
The other things required are a Technician 
or higher license and, of course, a trans- 
mitter and receiver! Oh yeah, a good an- 
tenna system, tuned for your operating 
frequency, helps a lot too. Because the 
transmitted energy is spread out over such 
a wide bandwidth, it takes plenty of signal 
to make a good picture, just like on 
commercial TV. Now you know why the 
UHF broadcasters have to run a million watts 
to cover a city. That’s not an exaggeration, 
by the way—they really do run that kind of 
power. 

Hams, of course, use much less power. 
Anywhere from one to 100 watts is typical. 
How do you get seen with such a small sig- 
nal? Well, for one thing, good beam anten- 
nas can concentrate what power you have 
in the direction you want it to go. So, that 
old dipole with the 5:1 SWR won’t do here. 
Luckily, antennas for these frequencies don’t 
have to be large or expensive. Also, there 
are plenty available commercially, so you 
don’t have to build your own. 

Another factor which makes such low- 
power operation possible is the sensitivity 
of the other hams’ receiving setups. Those 
beam antennas have the same concentrating 
effect on receive as they do on transmit. Al- 
so, most ATVers use a preamplified “down- 
converter” in their receivers. This device 
converts the incoming ATV signal to a reg- 
ular TV channel they can tune in on an un- 
modified TV. The preamplifiers make the 
resulting system much more sensitive than 
anormal TV alone. So, it takes considerably 
less signal to make a good picture, although 
it still takes quite a bit more than it does for 
other modes. 

Although early experimenters had to build 
their own equipment or modify surplus gear, 
today you can buy a ready-to-roll ATV 
transceiver. Typical prices are between $300 
and $500. That’ll get you from 1 to 10 watts 
of transmitter power, and a very decent down- 
converter. Plenty of hams have exactly such 
setups and have a ball with them. They show 
live video, and they also show camcorder 
tapes of vacations, friends, the last hamfest, 
whatever. 


Sometimes Faster Isn’t Better 


So, you can see that ATV can be lots of 
fun. But how do you get your picture to some- 
one halfway around the world? For that we 
use another kind of television. We call it 
Slow-Scan TV, or SSTV. 

The basic idea behind SSTV is to take the 
normal TV signal and slow it way, way down 
in order to reduce its bandwidth to the ac- 
ceptable 3 kHz. Believe it or not, you can 
do that, but it has a tremendous price: You 
can’t send moving pictures. In fact, depending 
on the picture quality you desire, it can take 
anywhere from eight to more than 70 sec- 
onds for one frame! Is there any point to it? 
You bet there is! It is an absolute blast to 
watch your monitor screen fill up with the 
picture of someone who’s speaking to you 
from 7,000 miles away. OK, you don’t get 
to see him or her wave, but you still get the 
smile and the thrill of visual contact. De- 
pending on the equipment you both have, 
the picture may be a crude black-and-white 
rendition or it may be a full-color, near-com- 
mercial-grade picture pretty close to what 
you see when your camcorder or VCR is in 
the “still frame” mode. I can tell you from 
experience that even the older, cruder equip- 
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ment, which you can get for next to nothing 
at some hamfests, is quite a bit of fun. In 
fact, one of the most memorable experiences 
I have ever had in ham radio was when I ex- 
changed pictures with a guy in Australia at 
about 3 a.m. 


How Hard Is It? 


It isn’t hard to get into SSTV. In fact, if 
you already have an HF station, it’s much 
easier than ATV because you can use your 
regular HF rig and antennas. Unlike with 
ATV, you don’t need a special beam anten- 
na. Because the SSTV signal has only a3 
kHz bandwidth, it is exactly like any other 
audio signal. In fact, it goes into your trans- 
mitter through the microphone jack and 
comes out the receiver through the head- 
phone or audio out jack! 

Of course, you can’t just connect the video 
output of your camcorder to your HF rig. 
The super-fast video signal must first be con- 
verted down to audio. The device which does 
this is called a scan converter. It’s kind of 
like a computer modem, only much more 
complicated. It captures and stores one frame 
of video and then reads it out slowly, turn- 
ing the various spots of brightness and dark- 
ness which make up the picture into audio 
tones. When the other ham receives those 
tones, his scan converter builds up the pic- 
ture bit by bit, displaying it on the TV as it 
comes in. 

Doing all that requires a fair amount of 
digital circuitry. Until recently, a specialized 
box was required. Now, though, the prolif- 
eration of the personal computer has creat- 
ed another method of operating SSTV, and 
it is becoming quite popular. Next time, we'll 
explore SSTV in greater detail and discuss 
the various kinds of systems you can get. 
Until then, 73 from KB1UM. ‘ 


Pico-J rolls up and hides in his 
4-ounce pocket-sized holder, 
waiting like the Genie ina 
bottle fill you need full- 
quieting signal punch. 
Call him forth and his glistening 
ack weather-sealed lines reveal 
a sleek tough end-fed halfwave 
antenna ready to hang anywhere. § 
Attach Pico to window glass or 
curtain rod. Suspend in the apart- 9 
ment closet or patio doorway. 


Typical Broadband Pico-J VSWR 
2.031 


1.5:1 


liz 142 144 7467148 150 
When you're on the road, hang 
ico-J in the motel 
window or froma 
light fixture. 
arry Pico-J with 
ou for emergencies. 
is extra reach can 
save life. 
Pico-} needs no radi- 
als for broadband 
low-angle_omni- 
Hand-Cratted directional halfwave 
iets pany He improves re- 
ceived signals, stretches simplex 
range, reaches far Bway repeaters, 
saves your battery pack. 
Pico-J comes ready for work with 
72" isolated coaxial feedline and 
gold pin BNC. 
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ORP Solar Power 


I became a ham because I’ve always en- 
joyed building electronics projects. Getting 
my ham radio license just seemed to be the 
natural thing to do. 

Everywhere I looked there seemed to be 
a new project to build. Perhaps a small re- 
ceiver, a low power transmitter, or a legal 
limit amplifier, but they all kept the solder- 
ing iron hot for many an hour. 

In the past several years, few hams have 
really wanted to (or could) build a multi- 
mode HF transceiver with all the bells and 
whistles. It’s cheaper, faster and easier to 
just plunk down some money and walk away 
with a new piece of gear. 

However, making contacts with the latest 
microprocessor-controlled Japanese radio 
will never give you the same feeling as the 
one you get with a small rig you built with 
your own hands. So, to correct this problem 
and to help start you down the road to home 
building, we have a simple project this month. 
It’s a simple CW keyer, and I do mean sim- 
ple. 


Build Your Own CW Keyer 


It will make self-completing dots and dash- 
es. It’s easy to build. There are no adjust- 
ments to make and you don’t need a shop 
full of test gear to fix it. There are two CMOS 
chips on the board that are quite easy to find. 


RF ENTERPRISES 
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COPPERWELD ANTENNA WIRE: 
Solid: 12 ga; Solid: 14 ga.; & Stranded 14 ga. Cut to your specs. 
ROTOR CABLE: 
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We stock Amphenol Connectors 
Connectors Installed! Jumpers & custom cable assemblies. 
Call or write today! We ship worldwide. 
Call for used equipment 
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The keyer runs on a 9 volt battery for a year; 
you don’t even need a power switch! The 
keyer will work with all the new transceivers 
on the market. All the parts for the keyer 
mount on one small PC (printed circuit) 
board. The best part of all? Full kits are avail- 
able for the keyer, including the PC board 
and all parts, for $15. You’ll need to come 
up with a suitable enclosure to house your 
project, and we’ll talk about that in a sepa- 
rate column. For right now, let’s look at the 
keyer. 

The schematic for the keyer is shown in 
Figure 1. As you can see, there’s not much 
to it. Two ICs do all the timing and switch- 
ing. A transistor switch is turned on by a 
gate from the chip and the key line is pulled 
low, keying the transmitter. 

Whoa! Don’t be afraid of the ICs. Many 
first-time builders instantly get turned off 
when they see an IC in a circuit. Relax! You 
won’t need to know binary code, or memo- 
rize all the truth tables for every chip made. 
I can’t remember them either and when I do 
need to know, I have to look them up. 

Remember, there’s a difference between 
not knowing and knowing where and how 
to look something up. If you consider an IC 
as just a black box, you’I!l be fine. Think of 
an IC as a black box with relays, or an am- 
plifier, or transistor switch inside, and you'll 
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ARK 40 
SYNTHESIZED QRP CW TRANSCEIVER KIT 
* Superhet single signal receiver * FULL QSK 
* Synthesized to 100 Hz * Sinewave sidetone 
*RIT +/- 500 Hz * 12 VDC powered 
*eliP > + 10dbm * Rugged extruded chassis 
* Sensitivity 0.3 nV © 2%" X 5%” X 8" 
* CW crystal filter 
* CW audio filter 
* Immediate recovery AGC 


* Coils pre-wound 
* Silkscreened PCB's 
* GUARANTEED TO WORK* 


* 3-4 watts out * Product of USA 
Complete - just add key, power & Antenna 
40 Meter Kit 


Optional adj. speed Keyer 
Shipping & Handling 
MD residents add 5% saies tax 
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Software Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 


not have a bit of trouble with “chips.” 

Both of the ICs used in this project are 
known as CMOS. That stands for Comple- 
mentary-symmetry Metal-Oxide Semicon- 
ductor. This kind of IC is the most common 
type used today. In fact, you’ll be hard pressed 
to find any other type being used. The old- 
er TTL ICs are still being made and you’ll 
find them in older equipment, but they con- 
sume much more current than their CMOS 
brothers. CMOS chips aren’t expensive and 
are generally easy to obtain. Radio Shack 
carries the more popular numbers in their 
stores. 

Take a look at the schematic for our key- 
er. There’s not much to it, only a clock and 
two flip/flops. The clock is the heart of our 
project. It consists of two gates, G1 and G3. 
The frequency of the clock, and thus the 
speed of the keyer, are controlled by two 
parts—the 470k pot (speed control) and the 
0.1 WF capacitor. Changing either of these 
two will change the frequency of the clock 
and thus the speed of the keyer. 

The output of the clock goes to the input 
of the first flip/flop. A flip/flop does exact- 
ly what the name implies. It flips one way, 
then when the second clock pulse comes 
along it flops the other way. The output of 
the flip/flop is on pin 2 of FF1. This goes to 
the input of the second flip/flop. One flip/flop 
will make dots and the other dashes, de- 
pending on which diode is on. And that is 
determined by the position of the paddle. If 
you push the paddle to the dot side, the out- 
put of one flip/flop will go to gate G4. Push 
the paddle the other way and the output from 
the second flip/flop will go to the same gate. 

The 4011 CMOS chip is known as a NAND 
gate. To produce a high on its output, both 
inputs must be low. When both inputs are 
low, the chip’s output goes +9 volts. That’s 
how the transmitter is keyed. When gate G4 
goes high it turns on the keying transistor 
via the 10k resistor. The transistor turns on 
and effectively shorts the transmitter’s key 
line to ground, keying the rig. It’s simple, 
cheap and dirty! 


Why buy a TNC? 


PC HF FAX + PC SWL $179.00 


For a limited time, if you order PC HF FAX $99 (see our 
other ad in this issue), you can add our new and improved 
& SWL 3.0 for $80.00 instead of our regular low price of 

99.00. 

PC SWL contains the hardware, software, instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transmitted over shortwave 
radio. All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver. The product consists of: 

Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code, RTTY, 
AMTOR, SITOR, NAVTEX and ASCil. 

PC SWL lets you tune in on world press services 
meteorological broadcasts, ham radio operators, coastal 
shore stations, aviation telex and much more digital action 
on the shortwave bands. Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscillosco; 

Digital Waveform Presentations 

Auto Calibration and Code Recognition 

Continuously Tunable Filter Frequencies 

Variable Shi 

Adjustable CW Filter Sensitivi 

Unattended Capture and Printing 

Integrated Text Editor 

Integrated Log and Database 

Shell to DOS applications 

Seamless Integration with PC HF Facsimile 
Call or write for our complete catalog of products. 
Visa & MasterCard welcome. 
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Into A Base Station. To order send $14.95 plus $3.50 shipping 
to: 


(Please Specify the Size of Your Handheld Radio - Small or Regular) 


Soldering 


Construction centers around the use of a 
PC board. You can build the keyer on perf- 
board if you wish, but unless you’re already 
a builder with several projects under your 
belt, stick with the PC board. 

The PC board is very small. It will take a 
steady hand with the soldering iron to pre- 
vent solder bridges. Let’s consider this your 
first project and really go into detail while 
you build. This way, you’re ensured of suc- 
cess when you apply power. 

Before you start doing anything, check 
out the PC board. Look it over carefully for 
defects. Also, note the many traces and where 
two or more meet. Check between the IC 
pins for connections between the two. When 
you’re soldering, it’s easy to make a solder 
bridge between IC pins. But, if two pins are 
connected together, the connection will look 
like a solder bridge. By noting these now, 
you’ll save some time and hair pulling lat- 
er on. 

Have you ever soldered before? It really 
is simple, but on the other hand, it’s an art 
form that takes time to learn. If you don’t 
have a good soldering iron, by all means 
pick one up. Don’t get the cheapie ones from 
Radio Shack, either; they’re not worth the 
money and will cause you all kinds of prob- 
lems. Radio Shack does carry a good line of 
soldering iron, made by Ungar. You’ll need 
a handle, a heat element and tips to complete 
the setup. Get a 23 watt heat element and a 
33 watt element for heavy-duty soldering. 
A three-pack of soldering tips will give you 
one each of the following: needle, chisel and 
heavy-duty tips. 

Of course, there are many, many differ- 
ent types of soldering irons on the market, 
and you should use the one you feel best 
with. 

No matter what kind of iron you'll be us- 
ing, a new tip requires a process known as 
“tinning.” This is simple to do and involves 
heating up the tip and applying a coating of 
new solder to the tip. After you apply the 


Sell your used 
gear in the 
Radio Fun 
Flea Market 

Call Judy 

Walker today- 

1-800- 
274-7373 


HANDIE-BASE 


(HAND HELD STAND) 
For Your Handheld Radio or Handheld 
Scanner. Features Include: Solid Wal- 
nut Base, Powder Coated Steel Frame, 
Non-slip Rubber Feet, 5 year War- 
ranty. Models Available for Most Ra- 
dios or Scanners. Workson Desktops, 
Tabletops, Work Benches, or any Flat 
Surface. Add An Extension Speaker/ 
Mic, Power Supply & External Anténna 
and It Converts Your Handheld Radio 


Handie-Base & More Inc. 
P.O. Box 2504, Dept. D-2 
Broken Arrow, OK 74013-2504 
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P1 
470k 
Linear 


R1 


_ solder, let it cook for a few minutes and then 
_ apply a second coat. Wipe this coat off with 
_ adamp rag. The tip should now be shiny sil- 
_ ver with the coating of new solder. You’re 
_ now ready to start soldering on the PC board. 
___ It’s usually best to install the IC sockets 
_ first. This way, you won 't place a resistor or 
_ other part in the IC’s location. 
Pick up a socket. Notice that it may have 
_ either a notch or a dot on one end. Although 
_ it makes no difference which way a socket 
_ is installed, it may cause confusion when in- 
_ Stalling the ICs later. Looking at the parts 
placement guide, you’ll notice that both of 
the ICs have the notch pointing down. In- 


DASHES 


To The Keyer 


Figure 1. Schematic for the CW keyer. 


Stall the first IC socket, a 16-pin socket, in 
the location marked 4027. Check to be sure 
all the pins are fully seated in the PC board 
and the notch or dot is pointing in the cor- 
rect direction. Now, solder the socket in, but 
only on two pins, diagonal from each other. 
Flip the PC board over and double-check 
that you have the socket pushed down all 
the way on the board. Solder in the remain- 
der of the pins. 

It’s a lot easier than it sounds. To solder 
in the socket, place the tip of the soldering 
iron against both the pin and the PC pad. 
The object in soldering is to heat up the joint 
and not the solder. The joint MUST be hot 


To Transmitter 


T1 
2N2222A 


before you can apply solder to the connec- 
tion. Hold the iron there for a second and 
then touch both with the solder. The solder 
will melt and connect the two together. Hold 
the iron for a split second after you remove 
the solder to heat the joint up again. Remove 
the tip and watch the joint cool. It should 
look shiny and metal-like when cool. If it 
looks like sand or is dull gray, you have what 
is known as a cold solder connection. The 
fix is simple: Reheat the joint and apply a 
bit more solder. Don’t overdo the solder or 
you’ll end up with a solder bridge. A solder 
bridge is exactly what the name implies: a 
connection between two different points on 


Figure 2. PC board pattern and parts 
placement for the CW keyer. 


the PC board caused by a bridge of solder. 
The fix for this is almost as simple. Turn the 
board upside down and hold it in the air with 
one hand. With your other hand, apply the 
hot tip to the bridge and the excess solder 


HT 
PHASE 3D WILL BRING: 
Space to virtually every ham through: 


Higher power transmitters 

Higher gain antennas 

Three axis stabilization 
More bands: 


Downlinks on 10 Meters, 2 Meters; 70, 13, 5 and 3 Cm. 


Uplinks on 70, 23 and 5 Cm. 
Higher Orbit: 


48,000 km. (29,000 mile), 16 hour orbit for increased coverage 
and visibility for many hours each day. 


PHASE 3D NEEDS YOUR HELP! 


A contribution of just a few dollars from EVERY active amateur 
will insure that this new marvel gets into orbit. 


MAKE YOUR CONTRIBUTION TODAY! 


- You are also invited to join AMSAT and receive the AMSAT Journal so that you too, can follow the 
progress of Phase 3D and other exciting amateur satellite activities. Dues are just $30 annually in 
the U.S. and $36 in Canada and Mexico —$45 elsewhere. 


P.O. Box 27 
Washington, D,C. 20044 
(301) 589-6062 

Fax: (301) 608-3410 
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BLOOD 
PRESSU 
PILLS 


WORK IF YOU 
TAKE THEM 


American Heart 
Association 


© 1992, American Heart Association 
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SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 
is the most popular in the world—and for good 
reason. You'll learn quickest with the most 

f modern teaching methods—including 

¥ Farnsworth or standard code, on-screen 
fiashcards, random characters, words and 
billions of conversations guaranteed to 

| contain every required character every time— { 
in 12 easy lessons. ; 

Sneak through bothersome plateaus in one | 
tenth of a word per minute steps. Or, create | 
your own drills and piay them, print them | 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For ali MS-DOS computers (including laptops). 


Available at dealers, thru @STor 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


GGTE, P.O. Box 3405, Dept. MS, 
Newport Beach, CA 92659 
Specify 5% or 3% inch disk 
(price includes 1 year of free upgrades) 
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will be pulled out by gravity. Re-check the 
connection to ensure you don’t have a cold 
solder joint at this time. 

Enjoying the task is of great importance in 
building anything, be it a keyer like we’re 
building or a fine oak cabinet in the wood 
shop. If you hurry the project it will give you 
neither pleasure nor that feeling of accom- 
plishment you’re looking for. Enjoy yourself! 


Using the same method, solder in the sec- 
ond IC socket. Again, watch for solder bridges 
and cold solder joints. 

Next, we’ll solder in a few resistors. Re- 
sistors don’t care which way they’re installed. 
But, most builders will put them in a PC board 
with the color codes all pointing in the same 
direction. This makes it easier to check their 
values without flipping them back and forth. 


Besides, a PC board is a work of art, and it 
makes the PC board look good too! 

Bend the leads of the resistor down. Place 
it in the proper location and then push the re- 
sistor all the way down flat on the board. Sol- 
der it in place. Continue installing all the re- 
sistors in this manner. Remember to always 
push the resistor down flat on the PC board. 

Use three cut-off resistor leads and solder 


them in place on the PC board marked “wire 
jumper.” By now, you should have all the re- 
sistors, three wire jumpers and two IC sock- 
ets mounted. Next month we’ll continue to 
assemble our keyer project and test it out. 
Kits for the keyer are available from Sun- 
Light Energy Systems, 2225 Mayflower NW, 
Massillon OH 44647. The price is $15, which 
includes shipping. z 


a Get instant tech information FREE from your Fax or Computer! 
You can obtain specs, freq. info, software and more from our automated services. For fax facts, call from your 
stand alone fax machine and follow the voice prompts. Use the BBS from your modem of fax/modem equipped 
computer. Dial 317-849-8683 for fax back service, or dial 317-579-2045 for our computer bulletin board service 
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CONIMUNICATIONS 
ACE Communications 800-445-7717 
10707 East 106th Street Fishers, IN 46038 


Total Coverage Radios} 


AOR AR1000XLT 


$449.00 

AM Broadcast to 
Microwave 

1000 Channels 


500KHz to 
programmable hand held. Ten scan banks, ten 
search banks. Lockout on search and scan. AM 
plus narrow and broadcast FM. Priority, hold, 
delay and selectable search increment of 5 to 995 
KHz. Permanent memory. 4 AA ni-cads and 
wall plus cig charger included along with belt 
clip, case, ant. & earphone. Size: 6 7/8 x 1 3/4 x 
2 1/2. Wt 12 oz. 


Yupiteru 8-1300MHz 
Mobile or Hand Held 
Units. $399.00, each. 


Top rated receivers from Japan now available in 
the USA. Tune down to 100KHz. Sensitivity 
guaranteed from 8MHz up. 200 scan channels. 
AM/NFM/WEM. No gaps, no cut-outs. Mobile 
is super slim line. AC/DC. Order MVT8000, 
includes antenna, mb! mnt. Order MVT7000 for 
the hand held. Complete with Ni-Cads, Charger, 
antenna & earphone. Fax fact document #275 


ontinuous Coverage 


Bearcat 2500XLTA hand held........0000 $369.00 
Bearcat 8500XLTC mobile 
Bearcat 890XLTB mobile...............000 


29-1300MHz, $00 ch. in 8500, 400 in 2500. 890 has 200 ch.& 
29-9S6MHz. All cell locked. Spring delivery, Fax Fact #420 


Fax fact document # 205 
Mobile Scanners 
AR2500 mit 
ae 1 Bearcat 
1 annels 
1 to 1300MHz 760XLTM 
Computer Control $249.95 
100 Channel 
62 Scan Banks, 16 Search Banks, 35 Channels ggg MHz 


per second. Patented Computer control for 
logging and spectrum display. AM, NFM, 
WFM, & BFO for CW/SSB. Priority bank, 
delay/hold and selectable search increments. 
Permanent memory. DC or AC with adaptors. 
Mtng Brkt & Antenna included. Size: 2 1/4H x 
5 5/8W x 6 1/2D. Wt. Ilb. Fax fact #305 


AR3000 


$1195.00 
400 Channels 
100KHz to 2036MHz 


Patented computer control, top rated receiver in 
its class, offers AM, NFM Wide FM, LSB, 
USB, CW modes. RS232 control. 4 priority 
channels. Delay & hold & Freescan. AC/DC 
pwr cord and whip ant. Size: 3 1/7H x 5 2/S5W x 
7 7/8D.Wt 2lbs., 100z. Fax fact document #105 


NEW AOR AR1500 
$499.00. 

Full Coverage with SSB 
and 1000 Channels. 
500KHz to 1300MHz. Ten scan banks, ten 
search banks. Search lock and store. BFO. 2 
Antennas. AM/NFM/WFM. Selectable 
increments . Tons of features, small size: 5 7/8 x 
1 1/2 x 2. Wt 14 oz. Fax fact document # 250 


Five banks of 20 channels each. Covers 29-54, 
118-174, 406-512 and 806-954MHz (with cell 
lock). Features scan, search, delay, priority, 
CTCSS. option, lockout, service search, & 
keylock. Includes AC/DC cords, mounting 
bracket, BNC antenna. Size: 4 3/8 x 6 15/16 x 
1 5/8. Weight: 4.5Ibs. Fax fact document #550 


Bearcat 
560XLTZ 


$99.95 

16 Channel 
10 Band 
Compact, digital programmable unit covers 29- 
54, 136-174, and 406-512MHz. Features scan, 
WX search, delay, priority, memory backup, 
lockout, review,& auto delay. Includes AC/DC 
cords, mounting bracket, and antenna. Size: 7 


3/8 x 2 1/2 x 15/8. Wt: 2.5lbs. Fax fact #560 
Trident 

TR-33WL awe 
$399.00 90000000 = a 


Scan/CB. X,K,Ka,Wide & Laser 


Scans police pre-programmed by state channel 
plus full radar and laser alerts in one small unit. 
Weather, CB receive & mobile relay. Size: 5 
5/8 x 4.7/8 x 1 3/4. Wt:*l.SIbs. Fax fact #580 


Hand Held Scanners 


AOR 900 $249.95 
100 Channel 800 MHz 
Five scan banks 5 search 
banks. Covers 27-54, 108- 


delay, priority, permanent memory, lockout, 
backlite, & keylock. Includes AC/DC adaptor, 
belt clip, antennas, & Nicad. Size: 5 3/4H x 2W 
x 1 1/2D. Wt: 120z.. Fax fact document #650 


Bearcat 200XLTN 


$229.95 200Channels 800 MHz 
Ten scan banks plus search. Covers 
29-54, 118-174, 406-512 and 806 
956MHz (with cell lock). Features 
scan, search, delay, 10 priorities, 
mem backup, lockout, WX search, & 
keylock. Includes NiCad & Chrgr. Size: 1 3/8 x 
2 11/16 x 7 1/2. Wt. 32 oz. Fax Facts # 450 


Bearcat 1OOXLTN 100Ch H/L/U...... $159.95 
Bearcat 70XLTP 20Ch H/L/U........... $139.95 
Bearcat SSXLTR 10 Ch H/L/U.......... $ 99.95 


Coverage of above hand helds is: 29-54, 136-174, 406-512 
except 100 which also adds 118-136 Air Band. Fax facts #475 


Accessories & Etc. 


| Table Top Scanners | 


Bearcat 85SXLTE 50Ch w/800......... $159.95 
Bearcat 142XLM 10Ch H/L/U........... $ 84.95 
Bearcat 147XLJ 16 Ch H/L/U............ $ 89.95 


$124.95 
Bearcat 210 16Ch H/L/U/Air. $129.95 


Coverage of above units is: 29-54, 136-174, 406-512, plus Air in 
172 and 210 and air plus 800MHz in the 855. Fax facts #675 


Bearcat 
800XLX 
$239.95 


12 bands and 40 channels with 800MHz and 
nothing cut out. AC or DC. Fax facts #690 


Mag Mount Mobile Ant MA100....... $ 19.95 
Base Ant. 25-1000MHz AS300........... $ 59.95 
Pre-Amp .1-1500MHz GW2..........0.. $ 89.00 
Downconverter 800 to 400 DC89....... $ 89.00 
Base Discone Ant DA300............0s0000 $ 89.00 


External Speaker MS190/opt. amp.... $ 19.95 
Old Scanner Repair, all brands $ CALL 


Extended WarrantieS...........ssessesesseee $ CALL 
Frequency Info FaxFact/Modem....... $ FREE 
Frequency BOoKS..........cccssssssssssssseseses $ CALL 


2 Way Radios 


VHF hi band programmable mobiles as low as 
$299.95. Call for quotes or Fax Fact #775 


Computer BBS Modem & Fax/Modem, 317-579-2045. Toll Free Tech Support, Dial 800-874-3468 


International Fax: en Espanol, en Francais, und auf Deutsch, or just fax in plain English to: 317-849-8794 


Ear 
VISA 
ea 


| 

i 

rT 

I 

| oe) 
| Bg MasterCard 

I 

4 

I 

& 


without substantial restocking charge. All units carry full factory warranty, Indiana residents add 5 per cent sales tax. 


ACE Communications 10707 East 106th Street, Fishers, IN 46038 


I 
I 
: | 
Service & Support hours: Mon.-Fri. 9AM to 6PM, Sat. 10-4 EST. Mastercard, Visa, Checks, Approved P.O.'s & COD (add $5.50) & I 
AMEX (add 5%). Prices, specifications and availability subject to change. Flat rate ground shipping and handling charge only $5.95 | 
per unit. Express Air only $8.95 , for most units, to most locations. One week trial, no returns accepted two weeks after original receipt | 
I 


FLY IT! ONLY $8.95 
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: Dumping AM Broadcast Band Crud 
_in the Receiver 


Okay, so you get that SuperBandSniffer IV 
_ receiver, or that Megal_oudenBoomer transceiv- 
_ er, home and hook it up to the antenna, and 
_ what do you hear? Ham signals, of course. 
- Ordo you? An ideal ham receiver will hear 
- only those signals that it’s tuned to, but few 
receivers are ideal. Real receivers often re- 
spond to signals that they are NOT tuned to, 
especially when the offending transmitter is 
_ nearby. Of course, the higher the quality of 
_ the receiver, the less interference from out- 
_ of-band signals that it will suffer. But even 
_ some pretty decent receivers will occasion- 
_ ally suffer from this problem when too near 
a Station. 
The problem of AM Broadcast Band in- 
_ terference has been driven home to me sev- 
_ eral times over the past several decades. Once, 
_ many years ago, the late K4NFU was having 
_ aproblem with a 780 kHz country music sta- 
tion, then called WARL (now WABS, and in 
_ areligious format). Johnnie lived about half 
_a block from the station, and used a moder- 
_ ately priced Hammarlund HQ-110 receiver 
_ for his ham band activity. Being kids, we im- 
posed ourselves on Steve Hart, who was then 
chief engineer (later he moved to WCMS- 
_ Norfolk). Steve showed us how to build a 
simple filter that would eradicate the AM 
_ Broadcast Band interference. That wasn’t the 
only time that AM Broadcast Band interfer- 
ence got into the front end of a receiver in my 
- orbit, and it won’t be the last. So let’s take a 
look at the phenomenon, and how to solve it 
in your own situation. 
__ There are several mechanisms of interfer- 
_ ence. First, there is a problem called au- 
torectification in which the amplitude mod- 
ulated (AM) signal interferes with the audio 
stages of the receiver (a problem made worse 
_ by long speaker leads in receivers that use 
feedback to improve fidelity). The AM sig- 
nal drives the first stage of the audio ampli- 
fier into a nonlinear condition, and that caus- 
€s it to demodulate the signal. After all, it is 
little more than an envelope detector at that 
point. Perhaps more common on well-shield- 


*See Text For Warning 


antennas, 
etc. 


ed ham receivers are two phenomenon at the 
antenna input of the receiver. One is desen- 
sitization, i.e. the strong AM Broadcast Band 
signal biases the RF amplifier of the receiv- 
er towards cut-off, and thereby reduces the 
gain. You might not even notice this prob- 
lem, but it can easily occur. The other prob- 
lem is harmonic generation in the receiver. 
Even if the transmitter is clean of harmonics 
(and it will be, or the engineer and licensee 
of the AM station is in deep do-do), the strong 
signal can drive the receiver RF amplifier (or 
any diodes across the antenna terminals) in- 
to nonlinear operation . . . causing harmon- 
ics of the AM signal to be generated. There 
are other problems as well, but you get the 
idea. 


One Solution 


There is a simple solution to these prob- 
lems: Scrub the input signal to remove the 
offending, dirty, smelly, AM Broadcast Band 
signal. Get rid of it in the antenna circuit, 
which is why it’s a fit topic for this column. 
Figure | shows a filter placed in the antenna 
line prior to the antenna input on the receiv- 
er. This configuration is easy to achieve on 
separate receivers, but a tad harder on 
transceivers. If you use a transceiver, there is 
a little warning in order: Either build the fil- 
ter inside the cabinet and place it in solely the 
receiver antenna line (not always too easy), 
or build it for high power and place it in se- 
ries with the low-pass filter that you use to 
eliminate your own harmonics. 

Figure 2 shows a pair of simple high-pass 
filters (HPF) that will keep HF receivers in 
the 75/80 meters and up region from being 
whacked by AM Broadcast Band interfer- 
ence. These filters have a 3000 KHz cut-off 
frequency, and are intended for 50 ohm sys- 
tems. Either port.can be used for input or out- 
put because the filters are symmetrical. The 
model shown in Figure 2A is simpler (a “min- 
imalist” approach), while that of Figure 2B 
has a higher rejection of the AM signal. A 
similar AM Broadcast Band rejection filter, 
although using different values, is given in 
Radio Handbook, 21st Edition, by Bill Orr 
W6SAI. 


Receiver 
Or 
Transceiver 


Figure 1. Placement of filter ahead of the receiver antenna input. 


by Joseph J. Carr K4IPV 


Another Approach 


Another approach is to use an AM Broad- 
cast Band bandstop filter, such as the one 
shown in Figure 3. This filter is designed to 
eliminate the AM Broadcast Band, while pass- 
ing other frequencies. It is similar to the fil- 
ter design given us kids many years ago by 
Steve Hart. 

Regardless of which filter you select, if it’s 
intended solely for receiver operation (and 
not for transceivers), then you can use small 
toroidal cores and wind your own coils. Al- 
ternatively, if you want to use fixed induc- 
tors, refer to any good electronics catalog, 
such as that of Ocean State Electronics [P.O. 
Box 1458, 6 Industrial Drive, Westerly, RI, 


02891; phones 1-800-866-6626 (orders 
only), 401-596-3080, or 401-596-3590 (Fax 
only)]. 


Even Another Approach 


Still another approach to solving this prob- 
lem will work well on both receivers and trans- 
mitters: Use a good antenna tuning unit be- 
tween the antenna and the transceiver. This 
approach has the charm of also matching the 
transmitter to the line. Even so-called “‘line 
flattener” ATUs—which are essentially tun- 
able high-pass filters—will work wonders at 
squashing AM Broadcast Band crud before 
it gets into the receiver. 


Book Note 


By the way, one of my publishers has moved, 
and has also added an “800” number for cred- 
it card orders. HighText Publications is owned 
by Harry Helms and Carol Lewis. Their ad- 
dress is 125 North Acacia Avenue, Suite 110, 
Solana Beach CA 92075; phones 619-793- 
4141 and 4142. Credit card orders are han- 
dled by IPG at 1-800-888-4741. They pub- 
lish my Receiving Antenna Handbook and 
The Art of Science, as well as Harry Helms 
books All About Ham Radio and Shortwave 
Listening Guidebook. They now claim to be 
the biggest technical publisher west of Pacific 
Coast Highway (or, is that the only publish- 
er west of . .. ?), and to have sales greater 
than the combined profits of IBM and Gen- 
eral Motors. Helms, you’re dangerous. RF | 


Li: 23 Turns, 

#26 Enameled Wire, 
On Amedon T-50-2 
(Red) Core 


Figure 3. AM bandstop filter. 
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Learning Your SWRs 


The modern ham set is extremely sensi- 
tive to the antenna system hooked up to its 
output antenna jack. On worldwide sets, the 
antenna output connector is called an “SO- 
239.” On hand-held transceivers, the output 
connector is called a “BNC.” And on dual- 
band mobile transceivers, many manufac- 
turers provide a pigtail “SO-239” for the 2 
meter side, and a pigtail “N-type” connec- 
tor for the UHF circuit. 

If you are a Technician-Plus operator, 
chances are you are active on the worldwide 
bands—10 meters for voice, data, and code; 
and 15 meters, 40 meters, and 80 meters for 
CW. If your transceiver is less than 10 years 
old, you won’t find controls called “plate,” 
“drive,” or “grid” on the front. These were 
the controls that allowed you to perfectly 
match your transceiver to the antenna sys- 
tem you had up in the attic, or strung be- 
tween a couple of trees. 

The newer worldwide transceivers have 
a fixed output, rated at 50 ohms, and a cir- 
cuit that immediately cuts back your pow- 
er Output if your antenna SWR is not per- 
fect. Same thing with the modern mobile 
VHF/UHF single-band or dual-band transceiv- 
er: The output is non-adjustable, and a 50 
ohm match is required. If the SWR is ele- 
vated, you will see the results on your pow- 
er output LCD scale: elevated SWR auto- 
matically reduces power output. 

Almost all no-code Technicians have a 
single or dual-band handheld, and these sets 


Photo B. The MFJ analyzer does not 
require a radio to make it work. 
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upgrade... 
don't 
stop 
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also offer only a fixed output. Most hand- 
helds DO NOT have protective circuitry, so 
if the SWR is high they quickly get red-hot 
as they try to dissipate the mismatched an- 
tenna at the other end of the line. 

Worldwide sets with built-in automatic 
antenna tuners may minimize the apparent 
SWR of a lousy antenna system to the final 
output solid-state circuit within the set. This 
allows the set to once again operate at full 
power, but it in no way solves the problem 
with your less-than-perfect antenna at the 
other end of the circuit. You still have re- 
duced antenna efficiency, and plenty of stand- 
ing waves on the coax, all the way down to 
the rig, that will probably create horrendous 
TVI. A good ham always perfects the an- 
tenna to a good 50 ohm match and cuts it to 
its natural resonant frequency, and then us- 
es the automatic antenna tuner to QSY up 
or down the band where the antenna may 
not be specifically cut to length. 

MISCONCEPTION: A PERFECTLY 
MATCHED ANTENNA SYSTEM MEANS 
THAT YOU WILL HAVE A GREAT SIG- 
NAL. Not true. A 50 ohm dummy load is a 
perfectly matched antenna system. 

MISCONCEPTION: AN ANTENNA 
WITH AN SWR OF 2:1 WON’T WORK 
AS WELL AS YOUR BUDDY’S AN- 
TENNA WITH AN SWR OF 1.15:1. Not 
true. As long as the SWR doesn’t get much 
above 2:1, the ham with more aluminum or 
more wire out there, flapping in the breeze, 
usually wins. 

Most worldwide sets have a built-in SWR 
meter. The inconsiderate ham sweeps the 
band of desired operation and looks for the 
dip. While this works, it causes QRM as 
whistles traveling up and down the band. 
There’s a better way to do it without ener- 
gizing your transmitter. 


Dip Meters 


On VHF or UHF, you will need an exter- 
nal SWR bridge specifically rated for 
VHF/UHF use, and a brief transmission at 
the bottom of the band, middle of the band, 
and top of the band to determine your an- 
tenna’s resonant point. And once again, this 
causes QRM to other nearby stations on the 
frequency you are checking. 

For simple SWR measurements, from fre- 
quencies as low as 1.8 MHz (160m) to as 
high as 170 MHz (2m), dip meters can do 
the job easily, and don’t require that big 
transceiver for power-out to read SWR. The 
dip meter has its own built-in variable fre- 
quency generator. 

“Grid dip meters, now called solid-state 
dip meters, use a built-in, tunable oscillator 
to determine the resonant frequency of en- 
ergized RF circuits,” comments Art Rose 
WIPXL, an avid collector of older grid dip 
meters. 

“The original grid dip meters would use 
anywhere from five to seven plug-in coils, 
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by Gordon West WB6NOA 


and on a dipole antenna it is easy to capac- 
itively couple by holding the dip meter coil 
next to a temporary wire loop across the cen- 
ter insulator of the dipole,” adds Art “the 
dipper man” Rose. 

Art’s collection of dip meters totals over 
25 older units, and his collection is mak- 
ing way for a whole new style of checking 
antenna resonance, the HF/VHF SWR ana- 
lyzer. 


The SWR Analyzer 


The SWR analyzer requires no external 
plug-in coils, but DOES require a connec- 
tion to your antenna system’s coaxial cable 
line. Like earlier “dippers,” the SWR ana- 
lyzer has a built-in signal generator, and may 
tune from 2 MHz to 170 MHz. A built-in 
frequency counter tracks the SWR analyz- 
er’s Output for a quick check on where your 
signal generator output is. The output sig- 
nal is in milliwatts and doesn’t go much be- 
yond the house next door. 

An SWR meter remains pinned to the 
right until you hook in the coax and begin 
sweeping for your antenna’s resonant point. 
And down on 80 meters and 40 meters that 
resonant point is tight! But the multi-turn 
tuning capacitor easily adjusts for mini- 
mum SWR, and you simply look up at 
the counter and see where your antenna 
is resonant. 


Photo A. The traditional SWR bridge 
requires the radio to transmit for a 
band, creating QRM. 


If the meter dips at 7200, you shortened 
your dipole just a little too much, and you’ll 
need to let out about | inch of wire on each 
side to get you back down between 7100- 
7150 kHz. 

On the 10 meter band, a 16-foot dipole 
(end to end) should be relatively resonant 
from 28100 kHz to 29000 kHz. The higher 
in frequency you go, the greater the excur- 
sion for low SWR within the band. 

Up at 2 meters, the SWR analyzer should 
show the needle beginning to dip at around 
143 MHz, and then begin to rise again at 
about 149 MHz. This illustrates how you 
have the entire 2 meter band within reso- 
nance to your transceiver. However, if you 
are using an on-the-glass antenna, your 
resonant point will be rather sharp, and 


If you swept your 64-foot (end to end) 40 | you will need to use your SWR analyzer 


meter dipole for Technician-Plus CW priv- 
ileges, you might see the meter dip at 7000 
kHz. This illustrates that your resonant point 
is low for Novice/Technician-Plus privileges 
between 7100-7150 kHz. Remembering 
“lower longer,” you would slightly shorten 


to adjust that tiny little screw on the inside 
of your window’s on-glass matching net- 
work. 

If you are measuring the SWR of an 
antenna with an extremely long feedline, 
use Figure 1 (courtesy of MFJ) to calcu- 


each side of your dipole by two inches, and | late between the SWR indicated at the 


then sweep again to see where the resonant 
point is. 


end of the coax and the true SWR at the 
antenna feedpoint. But as long as you 


Photo C. See for yourself where your whip antenna performs 
best on the band. 


_ Figure 1. SWR at the transmitter vs. 


t 


ae, | 


SWR AT ANTENNA 


SWR at the antenna. 


i are lower than 2:1, your readings will be 
_ extremely close. 


Get interested in antenna adjustments. Get 


_ the feel of antenna pruning or lengthening. 
_ Look what happens to SWR when your 
_ antenna is less than one-half wavelength off 
_ the ground. Use the SWR analyzer, or an 
_ older dip meter, to increase your skills in 
- working with antennas without clobbering 


: carrier. With an SWR analyzer, your signal 
_ won’t go for more than about 100 feet, and 


the band with your transmitter’s powerful 


~ will show you your antenna’s resonant point 


ey 


- with just a twist of the dial. 


And if you don’t find a resonant point, 


_ time to take a look and see what’s going on 
at the other end of the feedline! 


SRC-10 
REPEATER/LINK 
_CONTROLLER 


UNADILLA ANTENNA 

AX MANUFACTURING CO. AX 
Ox 4215 B pia ee A016 10 (508) 
sineereax THE BIG signal ost ue 


Amateur Antenna Baluns 


For over 20 years, preferred by Amateur, 
Military and Commercial Operators. 
Assembled with all stainless steel B 
hardware and a built-in lightning arrester a 
minimizes your TVI, maximizes your 


power. w2DU 
(HF&VHF) 


y op 


DTMF muting 
Intelligent ID’er 
Auxiliary outputs 
Easy to interface 
Alarm monitor input 
Telemetry response tones 
Low power CMOS, 22ma @ 12v 
Detailed application manual 
Programmable COS polarities 
Repeater & link courtesy tones 
Synthesized link/remote base capability 


$149.00 “R57* 
CREATIVE CONTROL PRODUCTS 


3185 Bunting Avenue 
5 Grand Junction, CO 81504 fe onarenay 
(303) 434-9405 SA, 
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SUPPORT 


AEAEARU 


It Works Wonders. 
iS 
ae American Heart Association 


W2AU 4:1 
200/50 or 300/75Q 
Hi-Impedance Antennas 
(ie:Folded Dipoles) 


WAV 1:1 
50/50 or 75/75Q 
Dipoles,V's 
Beam Models, Quads 


W2DU-VHF 
1.8-30 MHz 30-300 MHz 
3000-9000W | w/1:1 SWR| 2000-4000W 
1500-5000W | w/2:1 SWR| 1200-2400W 


OC: ealer Today!!! 
To order direct call (508) 475-7831 or write 


for our informational brochure on our other fine products 
luns-Antenna Kits-Filters-Center Ineulators-ENDsulators™-Coaxial Relays 
All products come with a 30 Day Warranty 


-NOTICE- 
We are the NEW manufacturers of the original 


JAMES MILLEN™ Products 
508) 975-2711 9am-5pm EST M-F 


CIRCLE 136 ON READER SERVICE CARD 


SELL YOUR USED GEAR IN THE 
RADIO FUN FLEA MARKET 


CALL JUDY WALKER TODAY 


1-800-274-7373 


‘the arena of memory keyers, the MM-3 is championship caliber. This is the 
timate Morse trainer, needed to upgrade your license. You'll break through those 
ugh-to-crack code speed barriers with five easy-to-use training modes, including 
OSO Simulator for realistic “rag chews” without going on the air and DX Contest 
Simulator to sharpen your competitive skills. 
The MM-3 delivers 20 “soft partitioned” memories from standard 8K and 

expands to 32K (36,000 characters). 
PLUS: 
Complete flexibility for your Morse Signal— 

dot & dash length, letter & word spacing, more. 
#@ Straight, Bug, lambic & Curtis A&B™ keying modes, so you don't have to change 

your operating style. 
@ Commands can be entered via the keypad 

or from your computer using the MM-3's serial port. 
Automatic serial number generation & insertion. 
t Paddle reverse command—accommodating different types of paddles. 
#@ Real-time or auto-memory spacing. 


To connect with the AEA dealer nearest you 
or for an MM-3 product sheet, call (800) 432-8873. 


Advanced Electronic Applications, Inc. 


PO Box C2160, 2006 - 196th St. SW, Lynnwood, WA 98036 
Sales: (206) 774-5554 
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of the state’s largest scientifically-based cor- | some kids climbed onto the fully equipped _ 
porations, began the long process of assem- | ambulance. (Only the siren had been removed, — 
bling an institution that will have a vital role | for obvious reasons.) On the Environment — 


wh et "s in developing future generations of science- | floor I was impressed with the 20-foot-long 5 
literate Americans. meandering “living” salt marsh with tall grass- 

Whenever I scout ahead, looking for stim- | es, horseshoe crabs, and several kinds of fish — 

ulating places to bring my ham radio class- | and other life forms. Also on this floor is an _ 

Ti es xt es, Lalways look around to see just how many | astounding, one-of-a-kind, 60-seat interac- 


children are participating in the exhibits and | tive theater showing environmentally-relat- } 
whether or not they’re having fun. Well, the | ed films where audiences make choices that — 
by Carole Perry WB2MGP LSC really fits the bill. As Elizabeth took | control the final outcome of the action. 
me through this most unusual “leaming place,” ; a 
she pointed out how much fun the young- | The Invention Floor ; 


sters who were there were having. All the I spent most of my time on the fascinat- 


electronics from each exhibit are exposed in ing Invention floor. There were several LSC _ 


clear plastic for the kids to look at. From the employees walking around to offer assistance — 
spark which will help every one of our vis- | 90-foot-high atrium where I entered, I could | here needed. Since the visitors can inter- 


On a snowy afternoon in February, I made | itors walk out the door wanting to know more | observe children actually becoming part of act with all the exhibits, they often require - 
my way down the New Jersey Turnpike to | about science.” My tour guide was Elizabeth | the various exhibits and projects on all three additional information to get the most out of — 
exit 14B in Jersey City, New Jersey. I was | Graham, manager of public affairs. I ex- | levels. the experience. One section of this floor is ’ 
looking forward to my visit to the newly | plained to her that many of the science teach- In the atrium, art and engineering come | an enclosed workshop. In this area I observed 4 
opened Liberty Science Center in Liberty | ers at my school (Intermediate School 72, in | together in a spectacular aluminum sphere parents sitting in a well-lit environment with — 
State Park. Even through the snow that day | Staten Island, NY) were eagerly awaiting my | designed by Chuck Hoberman that hangs their kids, building small motors and gener-_ 
I was impressed by the striking views of low- | reactions to the LSC as a possible place for | high above the Invention Floor, unfolding ators. There are shelves filled with circuit. 
er Manhattan, the Statue of Liberty and EI- | a field trip. What a place for a field trip this | robotically from a diameter of 4-1/2 feet to boards from stereo systems, TV sets, and ra- 
lis Island as I entered the Park area. I wasn’t | turned out to be! Elizabeth explained that | 18 feet in just seconds. The rear of the atri- dios. All kinds of tools are provided in this - 
prepared for the awesome sight of the $67 | LSC contains over 60,000 square feet of ex- | um features a colorful laser light display area, including reference books and well-in- 
million dollar Science Center that came in- | hibition space on four floors, with more than | which projects up through the entire space. formed personnel. “ 
to view. 250 innovative and engaging “hands-on” ex- | Even the escalators have the inner works vis- I was especially delighted to see the “‘swap’ 

The Liberty Science Center is the nation’s | hibits, allowing visitors of all ages to expe- | ible through Plexiglas side panels, and the counter, where children can bring in elec- _ 
newest hands-on center. The 170,000-square- | rience firsthand the excitement of science | elevator is totally transparent. tronic components from home and swap them 
foot facility features two signature design | and the satisfaction of individual discovery. My main interest was focused on the floor | for other objects in the showcase. It works 
elements: The Kodak OMNI THEATER’s Original plans for the science center came | of Inventions, but I was thoroughly capti- | on a points system. The better the child can. 
geodesic globe, housing the world’s largest | about out of concern for a dwindling scien- | vated by the innovative exhibits on the Health explain about the item he is bringing in, the 
OMNIMAX Theater, and the 170-foot ob- | tific literacy amongst many inner-city young- | and Environment floors. The Health floor, more points he earns towards the object he 
servation tower. The exhibit space is divid- | sters. For a long time, teachers have been | for example, focuses on the human body and wants. I sat in this area for a while and just 
ed into three distinct areas: Environment, | searching for ways to stimulate curiosity and | includes a Touch Tunnel, where visitors nav- enjoyed the enthusiasm that came from the 
Health, and Invention. “This is a primary | creativity in the sciences. In 1981, concemed | igate a pitch-black maze using only tactile youngsters who were busy with their “in- 
learning center,” says LSC president Charles | about a lack of public awareness in the sci- | senses, and a perplexing 1,000-square-foot | ventions.” The kids can build structures with 
H. Howarth, Jr., “where guests are encour- | ences and a decline in the numbers of qual- | Illusion Labyrinth, with mirrors and optical | jhe help of a 10-foot-tall electromagnet crane, _ 
aged to learn through doing and touching. | ified job applicants, members of the Research | illusions designed to challenge visual acu- 


Bs : : or experiment with aerodynamics, gears and - 
We hope to act as a catalyst, providing the | and Development Council, leaders of some | men. I could hear the squeals of delight as brakes. Also in the Workshop discovery r 3 


ingenuity is encouraged in self-directed or 
guided activities creating “tools” using a mix” 
of ordinary objects such as Popsicle sticks, i 
scissors and hammers, and technical items — 
such as computers and lasers. j 

Periodically throughout the day there are 
scheduled demonstrations conducted with 
small audiences. I caught the end of the de- 
mo on static electricity. It looked as though ~ 
the youngsters were really enjoying it. The 
computers are strategically set up so invit- 
ingly that not one of them was sitting un-_ 
used. I watched some children leave the de- — 
mo area and run right over to the various _ 
computers to apply what they had just leamed. 
It was wonderful! ae 

I trailed behind a group of 7th grade vis- _ 
itors who went over to the Kodak OMNI ~ 
THEATER area. This includes the most ad- _ 
vanced motion picture projector ever built, — 
which screens film at 300 feet per minute, 
or 20,000 feet per hour. The curved, 88-foot 
screen is complemented by a six-channel, 
four-way sound system. Kodak also offei 
visitors the opportunity to become part of the 
center’s imagery through the use of a Kodak 
Image Magic system. The digital imaging 
system, which has enjoyed popularity at Walt 
Disney World, Universal Studios, and the 
Johnson Space Center, enables visitors to 
digitally add their likenesses into one or more 
of 10 different photographic settings, such 
as the Statue of Liberty’s torch or the New — 
York City skyline. Pe 


Liberty Science Center 


? 


7 


Se ee ee ee a 


Photo A. Liberty Science Center, the nation’s newest hands-on science center, is located in Liberty State Park, 


> 
New Jersey, directly across from lower Manhattan and within view of the Statue of Liberty. The exhibit space is te ia ack tcc B 
divided into three distinct areas: Environment, Health and Invention, where families discover the excitement, Elizabeth tells me that LSC is committed _ 
adventure and fun of science. The 170,000-square-foot facility features two signature design elements: to exposing young people from all back- 
The Kodak OMNI THEATER’s geodesic globe housing the world’s largest OMNIMAX Theater grounds to the sciences, encouraging them ~ 
and the 170-foot observation tower. Photo by Eduardo Patino. to explore careers in the field. A primary aim 
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Photo B. Children can create their own Rube Goldbergs with the extensive 


arrays of materials. 


is to reach and engage those students whose 
exposure to and interest in the sciences has 
_ traditionally been low, including women, mi- 
- norities, and inner-city residents. 
_ The institution is also involved in helping 
_teachers make science curriculum more live- 
_ly and relevant. The Education department, 
now in its fifth year of an extensive educa- 
tional outreach program, has shown hundreds 
of teachers how to improve their science 
classes. 

Initiated well before construction of the 


* 


institution’s building was even begun, other | port the Liberty Science Center. 

For anyone living in the tri-state area, a 
entists and students annually include: “Sci- | trip to the Center is a must. For anyone who 
ence by Mail,” a pen-pal program between | plans to visit the New York or New Jersey 
children and scientists; “Partners in Science,” | area, you should include a side trip to this 
in which professional scientists act as men- | amazing place. Make it a point to bring a 
tors to students on research projects; and | child along for the fun. Plans are in the works 
“Science Design Partnership,” where stu- | for a ham radio station setup. If you are a 
dents have been invited to develop exhibi- | ham radio operator, when you go there make 
sure to leave your suggestion for the value 
Private contributions and donations from | of a radio station with someone in adminis- 


programs affecting hundreds of teachers, sci- 


tions for eventual display at the Center. 


more than 100 U.S. corporations help to sup- | tration 


Photo C. Demonstrations on static electricity were a 


lot of fun for the kids. 


The Yaesu Manufacturing Co. 
has donated two 2 meter FT 26A2 
transceivers to be given away as a 
door prize at Carole Perry’s Youth 
Forums at Dayton, Ohio, in April, 


and at the Texas Ham Com in June. 
One radio will be given to a young- 

ster in attendance under 18 years 

of age at each forum. ; 


Wayne is mad as hell ... 
..-and he doesn’t want you to take it anymore! 


| Declare War! 


On Our Lousy Government 


Fed up with the mess in Washington? 


The mess in your state capital? 


Poverty, crime, our failing schools? 


Wayne Green has solutions. 
Clever solutions. 


Wayne Green’s unique reasoning is intriguing — even 


; S 
n Our Lousy Government 


Te Py hoe tt 


delightful. Whether you are horrified by his proposals 
or you embrace them, it is impossible to ignore the ba- 
sic lesson he presents: It is time to bring logic — not 
emotions — to bear on America’s dilemmas. His spin 
on America in the 90’s helps us to understand how sim- 
ple the seemingly complex issues are. All it takes is 


looking at them from an entirely new viewpoint. 


Now available in one complete volume, Declare War! 


a | is full of thought provoking ideas and solutions to some 


of the most difficult problems facing our country today. 


|" Ending the disgusting weitsre 
j “Ending the terrible inner City riots 


Wayne Green 


A Guerrilla Handbook Fo, 

i © Fixi : s 

ie Fixing Sur educational system and o ok a a 
ubstantiglly lowering our rotten laxes ae 


mess 


‘ 4 

: ae ur education COSts by at least 30% 

"nating that ridiculous $4 billion deticit 
Finally putting an end to Poverty : 


oR “Bulk 
eclaiming our electronics Industry ahah ech wock ore 
j* Solving the airy deug problem 


*E 
ding pernicious specie) interest power 


* Slashing * Uncloggin 
7 Govern; i: 19IN9 prisons an 
= 4 iment 's size and spen ding by 50% ang or ers time by 75°, 
To NING UP Congress 


Regular price: $12.95 


Special For RF Readers Only—$10.00 


(plus $3.50 shipping & handling) 


Order Toll-Free: 800-234-8458 


1-800-4-A-HAM-TV 


(ORDERS ONLY PLEASE) 


ate ofc afc DUAI RX ! ate afc of 


SINGLE BAND TRANSCIEVER $399.95 


Fe OR ee A Sharples Pronk Pondl Layout 
Bhs a TS CRIM Ouipat Connectors all on Rear Panel 
— OR May Upgrade to Dual RX 
RX on 900 MHz TV Ch 2 Output | High Grnde Cabinet 
TX 420-450 Mhz 10 W. 4 Channel Bost hat hie aera 
Video Monitor output on TX Pere Jackson 
DUAL BAND RX TRANSCIEVER mewn $489.95 


RX 420-450 Mhz TV Ch 3/4 Output Hs G-10 Ckt Brds 

RX on 1.2 GHz or 900 MHz while T: Solder Mask and Silk Screen 

TX 420-450 Mhz 10 W. 4 Channel Drive Amps to Full Output 
by Han 


Video Moritor output on TX 


PRODUCTS in DEVELOPMENT 


BOARD LEVEL PRODUCTS 


Cabinet Bare Silk Screened ——— 939.98} FMand AM Video/AudiolF System 999.95 
Qbinet with All Hardware——— 979,98 900 Mhz Tmnamitter 4 Ch. 2-3 Watt $199.95 
TX 4 Channe! 10 Watt $189 1.2 GHz Tmnamitter 4 Ch. 2-3 Watt $199.95 
12 Ghe, 900 MHz or 430 Mhz RX— $99.95 } 50 Watt Liner Amplifier @0MHz $299.96 


3713 W. CHARLESTON AVE GLENDALE, ARIZONA 85308 
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Tum your old ham and computer gear into cash now, Sure, you can wait for a hamfest to try and dump it, but you 
know you'll get a far more realistic price if you have it out where 30,000 active ham potential buyers can see it, rather 
than the few hundred local hams who come by a flea market table. Check your attic, garage, cellar, and closet shelves 
and get cash for your ham and computer gear before it's too old to sell. You know you're not going to use it again, so 
why leave it for your widow to throw out? That stuff isn't getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 10 cents a word for individual (noncommercial) 


ads, and 70 cents a word for commercial ads. Don't pian on telling a long story. Use abbreviations, cram it in. But be 
honest. There are plenty of hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check or your credit card 
number and expiration. If you're placing a commercial ad, include an additional phone number, separate from your ad. 
This is a monthly magazine, not a daily newspaper, so figure a couple of months before the action starts; then be pre- 
pared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can help make 
a ham newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, Peterborough NH 03458, 


and get set for the phone calls. 


The Deadline for the June 1993 Flea 
Market is April 19, 1993. 


HELP WANTED—EMPLOYMENT 
OPPORTUNITIES AT 73 AMATEUR RA- 
DIO TODAY/RADIO FUN. The Publisher of 
this magazine is currently accepting resumes 
for the following positions: 
SENIOR/TECHNICAL EDITOR—Re- 
sponsible for editing of two magazines in the 
amateur radio hobby field, including evaluat- 
ing manuscripts, assigning product reviews 
and technical editing. Requires a high degree 
of organization, teamwork and the ability to 
read and edit schematic diagrams and other 
material relating to radio communications and 
electronics. An amateur radio license is not 
necessary, but is a definite advantage. Salary 
Range: $20,000. 


ASSOCIATE EDITOR—Entry level 
position, offering the right candidate a way 
of learning the magazine business. Excellent 
written language skills a must. Familiarity 
with electronics and an amateur radio 
license would be an asset. Salary Range: 
teens. 


ADVERTISING SALES REPRESENTA- 
TIVE—Display advertising sales for the 
only magazine devoted to newcomers in the 
amateur radio hobby. Intensive customer con- 
tact over the telephone, with an emphasis on 
developing new accounts. Must be available 
for weekend travel approximately six times 
per year. An amateur radio license, while help- 
ful, is not necessary. Salary Range: teens, plus 
commissions. 

To be considered for any of these positions, 
send (no phone calls) your resume and cover 


letter to: MR. D. CASSIDY, WGI, 70 Route 
202 North, Peterborough NH 03458. RF198 


WANTED-External Power Supply for Palo- 
mar 300A Amplifier with 8 wire with 8 pin 
plug for back of amp. Good shape only. KB9FFB 
Harold, PO Box 264, Adams WI 53910. 

/ RF200 


SPECIAL PRICES FOR RADIO FUN 
READERS—This month only! HR2600/ 
HR2510 owners: add the 12 meter band to 
your radio with the easy to build plus 12 con- 
version kit, $25.00. Looking for the best code 
trainer program for your IBM compatable com- 
puter? IMCT 1-20 wmp, $10.00. 
Edward Oros, 2629 Sapling Dr., Allison Park 
PA 15101. RF205 


FREE HAM TRADE/SELL/BUY SHEETS 
FOR THE NEW ENGLAND AREA. Send 
to: EASTERN HAM PRESS, Box N74, West- 
port MA 02790-0602. RF220 


WANTED: External MAC 40M Drive— 
Repairable OK. (718)729-0714. Answering 
Machine. RF225 


REPEATER FOR SALE. 2 meter Hamtron- 
ics, all accessories. Has all the bells and whis- 
tles. Will consider any offer over $765.00. Has 
been on the air only 2 hours and is 2 years old. 
I will have repeater codes changed and shipped 
to you. Call (800)484-2070 (Ext 4980). Pete 
N4UQS. RF240 


SENSATIONAL NEW WAY TO LEARN 
CODE-Do Aerobics, Sing, Jog, or Drive 


a 


> 


4 


while learning code! Now the secret is yours! _ 


Order THE RHYTHM OF THE CODE- 
Morse code music cassette today! $9.95 ppd 
KAWA RECORDS, P.O. Box 319-R, Wey- 
mouth MA 02188. - RF247 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $41 assembled, $31 
kit, (219)489-1711. P.O. Box 80096, Fort Wayne 
IN 46898. 


RF251__ 


{ 
: 
. 


3 


HOMEBREW COMPONENTS. Large SASE 4 


brings catalog. KA7QJY COMPONENTS, 
Box 3893, Logan UT 84323. RF271 


WEATHER INSTRUMENTS. Digital and 
Traditional. Call for catalog. THE WEATH- 
ER STATION. (800)666-7014. RF280 


INEXPENSIVE HAM EQUIPMENT. Send — 
stamp for list. WA4DSO, 3037 Audrey Drive, 4 


Gastonia NC 28054. RF559 


SECRET SCANNER Frequencies: Federal, 3 


Police, Aero, Military, Cellular, Surveillance, 
also SWL & CB Books. Big FREE catalog!: 


CRB RESEARCH, Box 56-RF, Commack — 


INYi 11725: 


RF996 © 


AMATEUR RADIO REPAIR!! All makes — 
& models, average labor per unit, $96.00. — 
W7HBF, DAN RUPE, 1302 S. Upland Dr., 
Camano WA 98292. (206)387-3558. RF999 


new products 


NCG/COMET 

The COMET Model CX-333 Triband 
Base/Repeater Antenna, covering the 
2m/220/440 MHz bands, is now available 
from amateur radio dealers nationwide. The 
CX-33 is a two-piece white Fiberglas an- 
tenna with an ABS screw-together con- 
necting joint and compression washer for 
complete waterproofing and easy assembly. 
The overall length is 10'4", with a gold- 
plated SO-239 connector. 

COMET’s exclusive SLC (Super Linear 
Converter) design is used to produce ex- 
cellent gain of 6.5/7.8/9.0 dB. The SLC 
means that the internal element is arranged 
in a vertical coil, rather than a spring-type 
coil. This design produces higher gain and 
a pattern with a low angle of radiation. Ad- 
ditionally, each piece making up the ele- 
ment is soldered to the next, avoiding con- 
nections that could vibrate loose, or where 
corrosion could develop to attenuate the sig- 
nal, As with all COMET antennas, it is com- 
pletely pre-tuned and includes all mounting 
hardware. 

For more information, contact NCG, 1275 
North Grove St., Anaheim CA 92806; (714) 
630-4541, (800) 962-2611, Fax: (714) 630- 
7024. Or circle Reader Service No. 203. 


SSR AMR 


Ee 


CM TECHNOLOGIES 

CM Technologies has introduced a new pack- 
et radio software program for the Macintosh 
called Savant. Building on their previous suc- 
cess with Virtuoso, they have added a number of 
useful new features that make AX.25 packet op- 
eration on the Mac fast, easy and flexible. Sa- 
vant offers a true Macintosh user interface, in- 
cluding scroll bars in session windows; an edit 
menu with undo, cut, copy and paste commands; 
and saving and printing of all or part of any ses- 
sion window. It also has a split window interface 
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with both panes re-sizable. Animated icons and 
text fields in the session windows report the sta- 
tus of the connection: number of packets sent 
and outstanding, signal round-trip time, and num- 
ber of retries. Multiple simultaneous connections 
are supported, each having its own window. Vir- 
tuoso has full-function digipeating capability and 
the option to assign an “alias” to your callsign. 

For the price and more information, contact 
CM Technologies, RRI Box 83A, Kelley IA 50134; 
(515) 597-2051, CompuServe: 71574,421. Or 
circle Reader Service No. 201. 


Radio Fun 


W & W ASSOCIATES 

W & W Associates has introduced 
anew concept in two-way radio com- 
munications: rapid chargers (NiCd). 
With one charger you can change from 
a Motorola to a G.E. to an ICOM to 
a Yaesu, etc., radio by simply plug- 
ging in an appropriate adapter cup. 
The charger can charge any battery 
from 6V to 13.2V. The MasterCharger 
“T” utilizes a negative Delta V end- 
of-charge detection system with a 
Sanyo SI-101 microprocessor chip. 
The unit can also be used with a sim- 
ple DC cord by just plugging the 
adapter cord into an automobile 
cigarette lighter receptacle. The Mas- 
terCharger “I” is manufactured in the 
USA. 

For the price and more informa- 
tion, contact W & W Associates, 29- 
I] Parsons Boulevard, Flushing NY 


11354; (718) 961-2103, (800) 221-0732, Fax: (718) 461-1978. Or circle Reader Service No. 202. yi 
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I C ENGINEERING 

No more guessing about antenna performance 
comparisons. The new “DIGI-FIELD” from IC 
Engineering can be used as a sniffer for a 60-cy- 
cle noise source, as well as an intensity detector 
of microwave oven leakage, or an efficiency in- 
dicator of a cellular telephone. It has a 3-1/2 dig- 
it LCD display with a low battery indicator and 
uses a standard 9V battery. Its clear visual read- 
ing lets you make your own calibration for ra- 
diation gain or loss, antenna patterns, polariza- 
tion, etc. It is designed to be used with its own 
telescopic antenna or an external antenna with a 
PL-259 connector. It also has a detector output 
jack for AM monitoring and other uses. 
The DIGI-FIELD is priced at $119.95 plus 
$4.50 S & H. For more information, contact J C 
Engineering, 16350 Ventura Blvd., Suite 125, 
Encino CA 91436; (818) 345-1692, (800) 343- 
5358, Fax: (818) 345-0517. Or circle Reader 
Service No. 204, 


OOKS FOR BEGINNERS 


: -02D42 Digital Novice by Jim Grubbs Geared to make you a more knowl- 
_ edgable participant. $8.50 


oe Shortwave Listener's Antenna Handbook Primer antenna theory. 
 05C25 Basic A.C. Circuits A step-by-step approach for the beginning stu- 
dent. $24.50 


05E50 Fun Way Into Electronics Exciting build and learn projects. $9.95 


05E51 One Evenings Electronic Projects Easy inexpensive one evening 
Projects. $8.95 


_ 20N018 Technician Class License Manual: New No-Code by Gordon West 
This book covers everything you need to become a Technician Class Ham. 
very question and answer on the examinations is found in this one book. 

_ FCC Form 610 application. $9.95 


20N092 The Wonderful World of Ham Radio by Richard Skolnik, KB4LCS 
he Simple, clear, and fun. Introduces young people to amateur radio. $7.95 


# 20N100 Electronics Build and Learn (2nd Ed.) by RA Penfold Combines 
theory and practice so that you can “learn by doing.” $12.50 
20N099 Digital Electronics Projects for Beginners by Owen Bishop 


Contains 12 digital electronics projects suitable for the beginner to build with 
__ the minimum of equipment. $12.50 


AR2073 Novice Antenna Notebook A beginners guide to easy and effective 
antennas and tuners you can build. $9.50 


__AR2871 WiFB's Help for New Hams by Doug DeMaw W1FB Complete for 
_ the newcomer. Put together a station and get on the air. $10.00 


esc First Steps in Radio by Doug DeMaw WIFB Series of QST articles. 


; SHORTWAV 


06557 1993 Passport to World Band Radio by Intemational Broadcasting 
Services, Lid You'll get the latest station and time grids. $16.50 


S11 Shortwave Receivers Past and Present edited by Fred J. 
_ Osterman Guide to 200+ shortwave receivers manufactured in the last 20 
‘ars. The Blue Book of shortwave radio value. $8.95 


07R25 The RTTY Listener by Fred Osterman New and expanded. This spe- 
Cialized book compiles issues 1 through 25 of the ATTY Listener Newsletter. 
Contains up-to-date, hard-to-find information on advanced RTTY and FAX 
itoring techniques and frequencies. $19.95 


~ 03009 Shortwave Clandestine Confidential by Gerry L. Dexter Covers all 

"clandestine broadcasting, country-by-country: tells frequencies, other unpub- 

ished information: spy, insurgents, freedom fighters, rebel, anarchist radio, 
cret radio. $8.50 


" 03M221 US Military Communications (Part 1) US Military communication 
‘channels on shoriwave. Covers frequencies, background on point-to-point fre- 
quencies for the Philippines, Japan and Korea, Indian and Pacific Oceans, 
and more. $12.95 


M222 US Military Communications (Part2) Covers US Coastguard, 

“NASA, CAP, FAA, Dept. of Energy, Federal Emergency Management 

men Seed Communications, FCC, Dept. of Justice. From 14 KC to 
KC, $12.95 


ba 


03M223 US Military Communications (Part 3) Cornpletes the vast overall 
frequency list of US Military services, from 8993 KC to 27,944 KC. $12.95 


09$42 The Scanner Listener's Handbook by Edward Soomre N2BFF Get 
most out of your scanner radio. $14.95 


35208 Radioteletype Press Broadcasts by Michael Schaay Schedules of 
ess Services by time, frequency, and country broadcasting in English, 
_ French, German, Spanish, and Portuguese. $12.95 


1788 Tune in on Telephone Calls by Tom Kneitel K2AES Formatted as a 
frequency list with detailed description of each service and its location in RF 
Spectrum. $12.95 


03K205 Guide to Radioteletype (RTTY) Stations by J. Klingenfuss 
Updated book covers all RTTY stations from 3MHz-30MHz. Press, Military, 
‘Commercial, Meteo, PTTs, embassies, and more. $12.95 


11AS10 Air Scan Guide to Aeronautical Com-munications (5th Ed.) by 
_ Tom Kneitel K2AES Most comprehensive guide to monitoring US aeronauti- 
- cal communications. Cover all Canadian land airports and seaplane bases, 
plus listings for Central America, the Caribbean, North Atlantic, and the 
Pacific Territories. $14.95 


15A002 Scanner and Shortwave Answer Book by Bob Grove Most fre- 
“quently asked questions by hobbyists. $13.95 


07A66 Aeronautical Communications Handbook by Robert E. Evans 
_ Exhaustive, scholarly treatment of shortwave aeronautical listening. $19.95 


07R20 A Radio Journal 1912-1940 by Russ Rennaker W9CRC Easy to 
fead and informative, educational and entertaining. A trip down memory lane 
the early days of radio. $7.95 


1RF13 The “Top Secret” Registry of US Govern-ment Radio 
Frequencies (7th Ed.) by Tom Kneite! K2AES This scanner directory has be- 
‘come the standard reference source for frequency and other important infor- 
‘ation relating to the communications of federal agencies. $19.95 


’ 11F52 Ferrell's Confidential Frequency List, New Revised Edition com- 
piled by A.G. Halligey All frequencies from 4 MHz-28MHz covering ship, em- 
_ bassy, areo, Volmet, Interpol, numbers, Air Force One/Two, more. $19.50 


_ 11SR97 National Directory of Survival Radio Frequencies by Tom Kneitel 
__K2AES Handy and concise reference guide to high interest communications 
frequencies required by survivalists. $8.95 


: 11SM11 Scanner Modification Handbook, Vol. 1 by Bill Creek provides 
Straightforward step-by-step instructions for expanding the operating capabili- 
ties of VHF scanners. $17.95 


4 1EE06 Guide to Embassy Espionage Com-munications by Tom Kneitel 
_ K2AES Candid and probing examination of worldwide embassy and (alleged) 
espionage communications systems and networks. $10.95 


_ 15D93 1993 Shortwave Directory (8th Ed.) by Bob Grove Extensively re- 
vised, the new 1993 Shortwave Directory is the consummate DXer's bible for 
‘the first 30 MHz of radio spectrum, including up-to-date and accurate. $21.95 


20N093 Vintage Radio 1887-1929 by Morgan E. McMahon The authoritative 
‘Teference book for historians and collectors. $8.95 


20N094 A Flick of the Switch, 1930-1950 by Morgan E. McMahon Discover 
the fast-growing hobby of radio collecting. $8.95 


07R26 World Wide Aeronautical Communications by Robert E. Evans 
ircraft/Air Traffic Control, Aircraft/Company Operations, Aviation Weather 

‘ Aeronautical Flight Tests, Worldwide Military Air Forces, Aero 

Search & Rescue, Aero Law Enforcement, NASA Flight Support, Aero Terms 
Abbreviations and Aero Tactical Identifiers. $6.95 


789 Scanner Modification Handbook Vol. 2 by Bill Creek Here it is—a 
‘companion to Vol. |. In fact, Vol. 2 has a section that provides improved ap- 
‘proaches and updated techniques for the mods in Vol. 1. There's 18 new ex- 
Citing modifications for popular scanners. $17.95 


_ 03R01 World Press Services Frequencies (RTTY) New Sth Ed A compre- 
hensive manual covering radioteletype news monitoring—contains all infor- 
apn a tenna, receiving, terminal units, plus three extensive frequency 


ARRL BOOKS 


AR1993 ARRL 1993 Handbook 39 chapters, featuring 2,100 ta- 
bles, figures and charts. Coens al nenea and affordable. 


_ AR1086-4 ARRL Operating Manual (4th Ed.) information on how to make 
the best es haat Station, including: interfacing home computers. OSCAR, 


AR0194 Antenna Compendium Vol. 1 Materials on verticals, quads, loops, 
Sige reduced size antennas, baluns, Smith Charts, antenna polarization. 


“AR2545 Antenna Compendium Vol.2 Covers verticals, yagis, quads, 
multiband and broadband systems, antenna selection. $12.00 


AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, plus 
loops, arrays, mobile, direction finding, controlled currents, computerized, in- 
Stallation, overloads, plus 40 new articles for beginner's to advanced.. $14.00 


AR2626 Companion Software for Antenna Compendium Vol. 2 5 1/4" 
MS-DOS floppy. $10.00 


AR0488 W1FB’s Antenna Notebook by Doug DeMaw W1FB Get the best 
performance out of unobtrusive wire antennas and verticals. Build tuners and 
SWR bridges. $9.50 


AR0348 QRP Notebook by Doug DeMaw WiFB Presents construction pro- 
jects for the QRP operator. $9.50 


AR4141 W1FB's Design Notebook by Doug DeMaw W1FB Filled with sim- 
ple practical projects that can be built using readily available components and 
common hand tools. $10,00 


AR2200 Antenna Impedance Matching by Wilfred N. Caron Most compre- 
hensive book written on using Smith Charts in solving impedance matching 
problems. $15.00 


AR0402 Solid State Design Good basic information, circuit designs and ap- 
plications; descriptions of receivers, transmitters, power supplies, and test 
equipment. $12.00 


AR3193 Weather Satellite Handbook (4th Ed.) by Dr. Ralph Taggart 
WB8DOT Expanded and revised to reflect today's weather-fax satellite tech- 
nology. $20.00 


AR3290 Companion Software for Weather Satellite Handbook 5 1/4" MS- 
DOS Floppy. $10.00 


AR3291 Now You're Talking!: Discover the World of Ham Radio. Covers 
everything you need to know to eam your first Amateur Radio license. More 
than a study quide, this book will help you select equipment for your ham ra- 
dio station and explain how to set it up—everything you'll need to know to get 
on the air! $19.00 


AR3292 Your Introduction to Morse Code: Practice Cassettes Kit in- 
cludes two 90 minute cassette tapes. Prepares you for the 5 WPM Morse 
code exam to earn your Novice license or add high-frequency worldwide com- 
munications privileges to your code-free Technician license. $10.00 


AR0437 ARRL Repeater Directory 1992-1993 — 19,000+ listings with digi- 
peaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordinators, AR- 
RL special service clubs, and beacon listings from 14 MHz to 24GHz. $6.00 


AR1033 The DXCC Companion by Jim Kearman KA1S Spells out in simple, 
straightforward terms what you need to be a successful DXer. $6.00 


AR1250 Log Book—Spiral $3.50 


ARA341 Interference Handbook AFI sleuth’s experience in solving interfer- 
ence problems. $12.00 


AR2197 ARRL Data Book Valuable aid to the RF design engineer, techni- 
cian, radio amateur, and experimenter. $12.00 


AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry Sevick 
W2FMI Practical designs and specific information on construction techniques 
and sources of material. $20.00 


AR0410 Yagi Antenna Design A Ham Radio series polished and expanded 
by Dr. Lawson. $15.00 


AR2171 Hints and Kinks Ideas for setting up your gear for comfortable, 
efficient operation. $8.00 


AR3169 QRP Classics Compilation of ARRL publications on building 
receivers, transmitters, transceivers, accessories. $12.00 


ARRL License Manuals Complete FCC question pools with answers. 


AR2375 Technician Class $6.00 
AR2383 General Class $6.00 
AR0166 Advanced Class $6.00 
AR2391 Extra Class $8.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by Martin 
Davidoff K2UBC Expanded and revised. Focusing on satellites built by and 
for the international radio amateur community. $20.00 


AR0477 Low Band Dxing How to meet the challenges of the different forms 
of 160, 80, and 40 meter propagation with effective antennas, equipment, and 
operating strategies. $10.00 


AR2456 FCC Rule Book (8th Ed.) A must for every active radio amateur. 


AR2030 Your Gateway to Packet Radio (2nd Ed.) 
need to know about this popular new mode. $12.00 


AR2103 Satellite Anthology The latest information on OSCARs 9 through 
13 as well as the RS satellites, the use of digital modes, tracking antennas, 
RUDAK, microcomputer, and more! $5.00 


AR2898 Space Almanac by Anthony R. Curtis K3KXK Recent news from 
space. $20.00 


AR2083 Complete DX’er (2nd.Ed.) by Bob Locker W9KNI Learn how to 
hunt DX and obtain hard-to-get QSL cards. $12.00 


AR2065 ARRL Antenna Book The new 16th Edition represents the best and 
most highly regarded information on antenna fundamentals, transmission 
lines, design, and construction of wire antennas. $20.00 


AR3293 Morse Code: The Essential Language by L. Peter Carron Jr. 
W3DKV Expanded and revised in its 2nd edition. How to handle distress calls 
heard not only on the hambands but on maritime and aircraft frequencies. 
$6.00 


STUDY AIDS 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, 
Underlined, Quiz on back. Formulas worked out. Schernatics at your fin- 
gertips. Used SUCCESSFULLY by ages 6 to 81! 


NOVICE VISOi 
VIS02 
VISO3 
ViS04 
VISOS 


Tells everything you 


$11.95 
10.95 
9.95 
15.95 
14.45 


REFERENCE 


202101 Everyday Electronics Data Book by Mike Tooley BA A basic elec- 
tronic “recipe” book using commonly available components. $18.00 


20N102 Practical Digital Electronics Handbook by Mike Tooley BA 
Contains nine digital test gear projects. Digital circuits, logic gates, bistables 
and timers, microprocessors, memory and input/output devices. $14.50 


20N103 Electronic Power Supply Handbook by /an R. Sinclair Covers 
many types of supplies—batteries, simple AC supplies, switch mode sup- 
plies and inverters. $16.25 


20N104 Electronic Test Equipment Handbook by Steve Money A quide 
to electronic test equipment for the engineer, technician, student and home 
enthusiast. $18.00 


20N105 Digital Logic Gates and Flip-Flops by lan R. Sinclair A firm foun- 
dation in digital electronics. Treats the topics of gates and flip-flops thorough- 
ly and from the beginning. $18.00 


01C80 Master Handbook of 1001 Practical Electronic Circuits Tried and 
proven solid state circuits. $19.95 


O1P68 Pirate Radio Stations by Andrew Yody Tuning in to underground 
broadcasts. $12.95 


TECH 
GENERAL 
ADVANCED 
EXTRA 


01701 Transmitter Hunting by Joseph Moell and Thomas Curlee Radio 
direction finding simplified. $19.95 


02C30 Commodore Ham's Companion by Jim Grubbs Commodore com- 
puter and the Ham. $9.50 


03R02 Rtty Today by Dave Ingram Modem guide to amateur radioteletype. 
$8.50 


05E03 First Book of Modern Electronics Unique projects that are money 
saving. $12.95 


09D22 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows you 
when and where you can tune them in. $9.50 


09P33 Pirate Radio Directory by George Zeller Where to tune in on secret 
entertainment stations. $7.95 


10F093 1993 International Callbook The new 1993 International Callbook 
lists 500,000+ licensed radio amateurs in the countries outside North 
America. It covers South America, Europe, Africa, Asia, and the Pacific area 
(exclusive of Hawaii and the U.S. possessions). $29.95 


10D093 1993 North American Callbook The 1993 North American 
Callbook lists the calls, names, and address Information for 500,000+ \i- 
censed radio amateurs in all countries of North America. $29.95 


05H24 Radio Handbook, 23rd Ed. by William |. Orr W6SAI 840 pages of 
everything you wanted to know about radio communication. $29.50 


02B10 Heath Nostalgia by Terry Perdue K8TP 124 page illustrated history 
of the Heath Company. Includes many fond memories contributed by long- 
time Heathkit employees. $9.50 


10DF92 1992 Callbook Supplement An update to the 1992 International 
and American callbooks. $10.00 


12E76 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics commu- 
nications. $10.95 


12E41 Second Level Basic Electronics Prepared by the Bureau of Naval 
Personnel Sequel to Basic Electronics, thorough treatment of the more ad- 
vanced levels of applied electronics. $7.50 


01D45 The Illustrated Dictionary of Electronics, 5th Ed by Rufus P. 
Tumer and Stan Gibilisco An exhaustive list of abbreviations, and appen- 
dices packed with schematic symbols and conversion tables. $26.95 


20N091 Most-Often-Needed Radio Diagrams and Servicing Information, 
1926-1938, Volume One compiled by M.N. Beitman An invaluable refer- 
ence for anyone involved in Vintage Radio restoration. $11.95 


20N096 How To Read Schematics (4th Ed.) by Donald E. Herrington 
Written for the beginner in electronics, but it also contains information valu- 
able to the hobbyist and engineering technician. $14.95 


20N097 Radio Operator's World Atlas by Wait Stinson, WOCP This is a 
compact (5x7), detailed, and comprehensive world atlas designed to be a 
constant desk top companion for radio operators. $17.95 


20N098 Electromagnetic Man by Cyril Smith and Simon Best Health and 
hazard in the electrical environment $29.95 


20N020 Secrets of RF Circuit Design by Joseph J. Carr Written in clear 
non-technical language, covers everything from antennas to transistors. 
$19.50 


20N107 Ham Stuff A comprehensive buyer's guide and directory. $19.95 


20N109 73 Magazine Index 1960-1990 A complete index to every article 
published in 73 Magazine through 1990, Book $15.00 IBM software (specify 
type) $20.00 


20N110 Product Reviews Since 1945 Contains an index to 3,400 product 
reviews that have appeared in QST, CQ, HR, 73 and Radcom. Book $12.95 
'BM Software 5.25 $10.00 


NEW STUFF 


$S8756 Warning! The Electribity Around You May Be Hazardous To 
Your Health by Ellen Sugarman An invaluable guide to the risks of electro- 
magnetic fields, and steps you can take to protect yourself and your family. 
$11.00 


Wayne's Book “We the people” Declare War! On Our Lousy 
Government. by Wayne Green A “must read” for every american taxpayer. 
Solutions to every problem facing our governemnent today. $12.95 


ED86751 Dumbing Us Down: The Hidden Curriculum Of Compulsory 


Schooling by John Gatto ff you enjoyed “Declare War’, you'll enjoy this also. 
A Wayne Green recommended reading. $9.95. 


Name 


Uncle Wayne’s Bookshelf Order Form 


Shipping: All orders add $5.00 shipping. U.S. orders shipped UPS. 
(Alaska & Hawaii shipped via mail.) Airmail to Canada and all overseas orders 
FOB Peterborough, NH. Make checks payable to “Uncle Wayne’s Bookshelf.” 


ncle Wayne’s Bookshelf 


UHF/VHF PACKET 


01P22-2 The Packet Radio Handbook (2nd Ed.) by Jonathan L. 
Mayo KR3T “...the definitive guide to amateur packet operation."— 
Gwyn Reedy W1BEL Only $15.00 


09V11 The Basic Guide to VHF/UHF Ham Radio by Edward M. 
Noll Provides a first rate introduction to the 2.6 and 1.25 meter bands 
as well as 23, 33, and 70cm. $6.50 


20N019 U.S. Repeater Mapbook by William Smith NGMQS The 
Guide for traveling radio amateurs. $9.95 


03R02 RTTY Today by Dave Ingram K4TWJ Most comprehensive 
RTTY guide ever published. $8.50 


ANTENNAS 


20N108 The Easy Wire Antenna Handbook by Dave Ingram 
K4TW4J. Gives you all of the needed dimensions for a full range of 
easy to build and erect “sky wires.” $9.50 


01A70 Practical Antenna Handbook by Joseph J. Carr Design, 
build, modify, and install your own antennas. $21.50 


10A342 All About Verticle Antennas by William Orr 
Comprehensive coverage of amateur communications. $10.50 


10A345 Beam Antenna Handbook by William Orr and Stuart Cowan 
Everything you need to know about beam design, construction, and 
operation. $11.95 


05A95 Easy-up Antennas for Radio Listeners and Hams by 
Edward M. Noll Like to learn how to construct low-cost, easy-to-erect 
antennas? $16.50 


SOFTWARE 


04M54 GGTE Morse Tutor From beginner to Extra class in easy self-paced 
lessons. Code speeds from 1 to over 100 words per minute. Standard or 
Farnsworth mode. Adjustable tone frequency. Create your own drills, prac- 
tice or actual exams. Exams conform to FCC requirements. 5 1/4" floppy for 
IBM PC, XT, AT, PS/2 or compatibles. $19.50 


04M55 Advanced Edition $29.9520N021 No Code Ham Radio Education 
Package Computer software package. Includes computer aided instruction 
software (IBM compatible), 200 page Ham Radio Handbook. $28.95 


20N022 Ham Operator Education Package Computer software contains 
five IBM compatible discs with all questions for all license classes, plus 
“Morse Academy” code teaching Software that takes you from 0-20 wpm. 
$28.95 


Lanze Code Programs—{Available on 5 1/4" disk.) Inexpensive complete 
Study guide code programs for both the C64/128 Commodores and the IBM 
compatibles. Programs include updated FCC questions, multiple choice an- 
swers, formulas, schematic symbols, diagrams, and simulated (VE) sample 
test 


IBM Part# Commodore Part# Price 
Novice 1BM01 COM01 $14.95 
Tech IBM02 COM02 $14.95 
General IBM03 COM03 $14.95 
Advance IBM04 COM04 $19.95 
Extra (New Pool) IBM05 COM05 $19.95 


IBM06, COM06 IBM/Commodore Tech No Code—Lanze Code Program 
Contains all the authorized FCC questions and answers uSed in testing for- 
mulas, schematic symbols, diagrams, and sample test for passing the new 
Technician No Code license. $24.95 


IBM97 Amateur Radio Part 97 Rules Includes updated, revised 
Commission's Rules, September 30, 1989 5 1/4" disk IBM compatible only. 
$9.95 


CODE TAPES 


73705 “Genesis” $5.95 
5 wpm—This beginning tape, takes you through the 26 letters, 10 numbers, 
and necessary punctuation, complete with practice every step of the way. 


73706 “The Stickler” $5.95 

6+ wpm—This is the practice tape for those who survived the 5 wpm tape, 
and it's also the tape for the Novice and Technician licenses. It is comprised 
of one solid hour of code. Characters are set at 13 wpm and spaced at 5 
wom. 


73713 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be really 
at ease when you sit down in front of a steely-eyed volunteer examiner who 
starts sending you plain language code at only 13 per. 


73720 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of code is what's gotten you 
this far, so don’t quit now. Go for the extra class license. We send the code 
faster than 20 per. 


QMC 


Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 
Telephone: (603) 924-4196 (800) 234-8458 FAX: (603) 924-8613 


State_____——Zip 
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activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


MAY 1 : 


GLEN ELLEN, CA The Valley of the Moon ARC (WBEDWY) will hold 
its semi-annual Hamfest at the Sonoma Developmental. Center, 15000 
Amold Dr.. at McDougal Cottage, next to the fire station. Swapmeet. VE 
Exams, Ham and Egg Breakfast, SE Station, and more. Talk-in on 147.47 
simplex and the 145.35.(-600) Rp. For info call Darrel WD6BOR, (707) 
9964494, 


MAY 2 


SOUTH BEND, IN: A Hamfest Swap & Shop will be held in PARKING 
GARAGE Downtown on U.S. 33 ONEWAY North by the Society Bank 
Bldg. and Century Center, across the street from Winter Hamfest. Talk-in 
on 52-52, 99-39, 69-09, 34-94, 145,29. Contact Wayne Werts K9IXU, 1889 
Riverside Dr., South Bend IN 46616, Tel. (219}233-5307. 


MAY 3 


ROCK SPRINGS, GA WCARS/VEC Exams'will bé held at Walker 
County (GA) Civic Center, US 27 Hwy., beginning at 7 PM. Pre-register 
with Alan Painter WA4QCH, (404) 866-1200, or Dale Harwood N4VFF, 
(404) 937-5680. 


MAY 8 


MANITOWOC, WI The Mancorad RC will hold its annual Hamfest be- 
ginning at 8 AM at the Manitowoc County Expo Ctr., intersection of Hwys. 
42-151 and I-43 on Co, Hwy. R. Flea Market. VE Exams. Pre-register with 
SASE to Moncorad RC, P.O. Box 204, Manitowoc WI 54221-0204. For 
info. call Red, (414) 684-9097 days, or Ron, (414) 793-4733 eves. 
MIDDLESBORO, KY Stop in at the Middlesboro City Library for 
WCARS/VEC Exams at 10 AM. To pre-register, contact Andrew A. Pitt 
WB8WEZ, (606) 248-0046, or James E. Dyke KZ8A, (615) 869-4453. 
MURFREESBORO, TN The Middle Tenn. DX ARC will sponsor the 
Murfreesboro TN Hamfest from 8 AM-4 PM, indoors at the Rutherford 
County Agriculture Center, Old Fort Pkwy. (HWY 96); one mile east of 
1-24 Exit 78. ARRL sanctioned. Contact Jerry Sartain KC4ALG, Presi- 
dent MTDXARC. Tel. (615) 890-9358. 


MAY 8-9 

AMARILLO, TX The Panhandle ARC will sponsor the Golden Spread 
Hamfest 8 AM-6 PM Sat., and 8 AM-2 PM Sun., at the Amarillo Civic 
Center, 3rd and Buchanan. Talk-in on 146.67 (-600). Contact Lettie Hahn, 
(806) 358-7115. 

MAY 9 

ATHENS, OH The Athens County ARA will hold its 14th annual Ham- 
fest from 8 AM-3 PM at the City Rec. Center. To register in advance, con- 
tact John Biddle WD8JLM, 80 Wonder Hills Dr., Athens OH 45701. Tel. 
(614) 594-8901 after 6 PM. Talk-in on club repeater at 145.15+ MHz. For 
general info, write to Carl J. Denbow KA8JXG, 63 Morris Ave., Athens 
OH 45701-1939. 

MAY 14-16 

TULSA, OK The 1993 Green Country Hamfest and ARRL Oklahoma 
Section Convention will be held at the Maxwell Convention Center, W. 
7th St, between Denver and Houston Aves. VE Exams. Talk-in on 146.28/.88. 
Call (9/8) 272-3081, or write P.O. Box 470132, Tulsa OK 74147-0132, 
for info. Sponsored by Green Country Hamfest Inc. 

MAY 15 


AMENIA, NY A Hamfest sponsored by the Southem Berkshire ARC 
will be held from 8 AM-2 PM at the Amenia Firehouse on Mechanic St. 


Talk-in on 147.285+. Contact WB/ CEI, (203) 364-5266 or NIGIS, (203) 
364-5976. 

CADILLAC, MI The Wexaukee ARC will hold its annual Swap ‘N Shop 
and Eyeball QSO at the Cadillac Middle School starting at 8 AM. Talk- 
in on 146.98 Rptr. Contact Wexaukee ARC, P.O. Box 163, Cadillac MI 
49601, or call Dan Schmidt KE8KU, (616) 775-0998. 

COLORADO SPRINGS, CO A Ham Radio/Computer Swapfest will 
be held by the Pikes Peak RAS, from 8 AM-4 PM at the City Auditori- 
um, 221 E. Kiowa at the comer of Weber St. Talk-in on 146.97/.52. For 
general info, call Doug Paris N4TGO, (719) 495-9346. VE Testing 9 AM- 
1 PM; call Rick Brown KDOSU, (719) 531-9423 for details, To reserve ta- 
bles, contact Dennis Ochs N70GL, 850 Santa Fe St., Colorado Springs 
CO 80903. Tel. (719) 630-0704. 

CROSSETT, AR A Hamfest & Crafts show will be held from 8 AM-4 
PM at the Nat'l Guard Armory on Bus Route 133, Florida St. Sponsored 
by the Southeast Arkansas ARC. VE Exams at 10 AM. Talk-in on 146.04/.64. 
Contact Ray Haney, 1707 S. Louisiana, Crossett AR 71635. Tel. (501) 364- 
5957 eves. 

N. SMITHFIELD, RI The R.I. Amateur FM Rptr. Serv., Inc., will hold 
their annual Spring Auction & Flea Market starting at 8 AM at the VFW 
Post 6342, Main St., in Forestdale. The Auction will be from 11 AM-3 
PM. Talk-in on 146,76. Contact Rick Fairweather KIKYI, 106 Chaplin 
St., Pawtucket RI 02861. Tel. (401) 725-7507 between 7-8 PM. 
ROANOKE, VA There will be WCARS/VEC Exams for upgrades on- 
ly, beginning at 9 AM. Pre-register with Fred L. Horton KZAY, (703) 366- 
6266 or Ben Giavaden N4BG, Route 7, Roanoke VA 24022. 

SELAH, WA A Hampfest will be held by the Yakima ARC (W7AQ), at 
the Selah Middle School Gym from 8 AM-5 PM. Talk-in on 146.66, 444.800 
and 146.52 simplex. The 2nd Northwest Packet Forum will be held at 9 
AM. VE Exams at 10 AM. Potluck Picnic Sun. at Noon. Contact KF7ZS, 
(509) 697-8080 (non fax), ot N7HHU via packet at YKM. 


MAY 16 


CAMBRIDGE, MA A Tailgate Electronics/Computer/Amateur Radio 
Flea Market will be held from 9 AM-2 PM at Albany & Main Sts. Talk- 
in on 146.52 and 449.725/ 444.725 pl 2A (W1XM) Rptr. Sponsored by 
the MIT Radio Soc. and the Harvard Wireless Club. Reservation deadline 
May 4th. Contact (6/7) 253-3776. 

HAGERSTOWN, MD The 1993 Great Hagerstown Hamfest, sponsored 
by Antietam Radio Assn. (W3CWC), will be held from 8:30 AM-3:30 
PM at Hagerstown Jr. College Athletic & Rec. Center. For reservations 
contact Fred Bailey N3HTN, Hamfest Chairman, (301) 416-8079. VE Ex- 
ams may be given by the Mountain ARC-VEC; for info call (304) 289- 
3576 or (301) 724-0674. Talk-in on the Hagerstown 146.34/.94 Rptr. 
OLD WESTBURY, NY The L.I. Mobile ARC will hold an outdoors 
Hamfest at the New York Inst. of Tech., Route 25A. VHF Tune-up Clin- 
ic. Talk-in on 146.25/.85. Contact Neil Hartman WE2V, (516) 462-5549. 
WHEELING, WY The Triple States RAC will sponsor the 1993 TSRAC 
Wheeling Hamfest/Computer Show from 8 AM-3 PM at the White Palace, 
Wheeling Park. ATV demos. Seminars. Talk-in on 146.91. Contact The 
Triple States RAC, Box 240, RD #1, Adena OH 43901. Tel. (614) 546- 
3930. 


MAY 20-22 


RACINE, WI The Racine Hamfest and Big Boy’s Toy Show, sponsored 
by Racine Megacycle Club (W9UDU), will be held in downtown Racine, 
On the Lake, Hwy. 20 East from I-94. Time: Fri. May 20th, 5 PM-9 PM; 
Sat. May 21st, 8 AM-7 PM; Sun. May 22nd, 8 AM-5 PM. Vendors call 


Rory or Kelly, (414) 636-9271, ARRL/VEC Exams Sat. 9 AM-11 AM. 
Talk-in on Lakeshore Rptr. 147.27. 


MAY 21 


ELIZABETHTON, TN Wester Carolina AR Society/VEC, Inc. will 
sponsor VE Exams at Moody Aviation-Carter County Airport at 7 PM. 
Pre-registration only. Contact Joe Hopkins K4BKI, (615) 543-4022 or Jon 
Christiansen AB4NN, (615) 543-7155. 


MAY 21-22 


SO. SIOUX CITY, NE The 3900 Club and the Sooland ARA will spon- 
sor Hamboree 15 at the Marina Inn. Flea Market. Convention. Bus Tour. 
QCWA Luncheon. MARS, and more. Flea Market contact: Al Smith WOPEX, 
3529 Douglas, Sioux City 1A 51104. Tel. (712) 258-7475. Convention/Ban- 
quet contact: Dick Pitner WOFZO, 2931 Pierce St., Sioux City 1A 51104. 
Tel. (712) 258-1520. 


MAY 22 


EPHRATA, PA Lancaster County Hamfest sponsored by the Ephrata 
Area Rptr, Soc., Inc., will be held at the Ephrata Sr. High School, 803 Oak 
Blvd., starting at 8 AM. VE Exams at 9 AM. Contact Tom Youngberg 
K3RZF, (215) 267-2514 after 6 PM, or write to EARS., 906 Clearview 
Ave., Ephrata PA 17522. Talk-in on 145.45 and 444.650 MHz. 

GRAND RAPIDS, MI The Independent Rptr. Assn. will hold its 13th 
Annual Hamfest at Wyoming Nat'l Guard Armory, 44th St.; 1/2 mile west 
of the 131 x-way. Hours: 8 AM-4 PM. Talk-in on 147.160 Link System. 
Contact Tom or Kathy Werkema KA8YSM/KB8KZH, (616) 698-6627. 
MINNEAPOLIS, MN There will be a Tailgate Swapfest from 7 AM-2 
PM at the Honeywell Ridgway plant parking lot, 2600 Ridgway Pkwy., 
Stinson Blvd. Contact Bill Brisley NOBSN, 18025 Cynthia Dr., Minnetonka 
MN 55343. Tel. (612) 474-0118. Sponsored by TwinsLAN ARC. 
PADUCAH, KY Come to the Noble Park Civic Center to enjoy a Ham- 
fest sponsored by the Paducah ARA. Time: 8 AM-2 PM. Talk-in on 
147.06/.66.. VE Exams. Contact David Fraser KQ4IU,.5715 Blandville 
Rd., Paducah KY 42001: Tel. (502) 554-7999 or Raul Smith N4FFO, 229 
Nickello'Hts., Paducah KY 42001. Tel. 2) case Packet address 
QWANIA KY. USANA: ees 


MAY AB ge 2 ae 

CANFIELD, OH The Twenty over Nine Radio io Club. will hold its 9th 
Annual Computer/Electronic Hamfest from 8 AM-3 PM at the Canfield 
Fairgrounds on Fairgrounds Blvd. Fléa Market. Talk-in on 147.315+, 
443.225+ or 223.5.simplex. Contact Don Stoddard, 42 eh Whitney Ave., 
Youngstown OH 44509. 


MAY. 28-30 


EDMONTON, ALBERTA, CANADA Northem Alberta Hamfest 93, 
sponsored by the Northem Alberta RC, will be held at Shakers Acres RV 
Park, 21530 - 103 Ave. Contact Jim Steene VE6IDS, 9319 - 95 St., Ed- 
monton, Alberta T6C 3X1 Canada. ae (403) 469. 2595. 


MAY 30 


CHICAGO, IL The Chicago ARC Hamfest will be held from 8 AM-3 
PM at DeVry Inst. of Tech., 3300 N. Campbell. Flea Market. Walk-in VE 
Exams by Great Lakes VEC. Talk-in on 147.255+ 107.2, 444.825+. For 
info call (312) 666-1606 or (312) 545-3622. Make reservations with CARC, 
clo Dean Woodman NB9Z, 1501 Ashland, Evanston IL 60201-4001 ot 
W9CAF packet on 144.930. 

SOREL-TRACY, QUEBEC, CANADA “Hamfest du Quebec” will be 
held at the Curling Club located in Tracy. Contact Club Radioamateur 
Sorel-Tracy Inc., Boite Postale 533, Sorel Quebec, J3P 5N6 Canada. 
WEST FRIENDSHIP, MD The Maryland FM Assn., Inc. will host its 
Memorial Day Hamfest at the Howard County Fairgrounds, Route #144, 
from 8 AM-3 PM. Flea Market tables by pre-registration only. Contact 
Melvin Seyle WA3KZR, 15809 Pointer Ridge Dr., Bowie MD 20716. Tel. 
(301) 249-6147. Talk-in on. 146.16/.76, 223.16/224,76 and 449.0/444.0 
WA3DZD Rpt. 


JUNE 5 


KITCHENER, ONT., CANADA The Central Ontario AR Fleamarket 


will be held at Bingeman Park. Contact Jack Knight VE3RGY, 35 Brockville 
Ave., Guelph, Ont. Canada NIE 5X5. Tel. (519) 823-1358. 
KNOXVILLE, TN The RAC of Knoxville will present its 27th Annual 
Amateur Radio and Computer Fair at the Tenn. Valley Fair Grounds, 8 
AM-4 PM. Talk-in on 147.300+, 224.500-. For VE Exams, contact Rich 
Slover ND4F, (615) 539-4821. Tickertable contact: Angela Crigger N4RPR, 
2707 Pine Hill Dr., Knoxville TN 37932. Tel. (615) 694-9071. 
TEANECK, NJ The Bergen ARA will hold its annual Spring Hamfest 
from 8 AM-2 PM at Fairleigh Dickinson Univ. VEC Exams. Flea Market 
spaces by pre-registration only, Talk-in on 146,190/.790 and 145.620 sim- 
plex. For Hamfest info call Jim Joyce K2ZO, (201) 664-6725. Get VE in- 
fo from Pete Adely K2MHP, (201) 796-6622. Please, no calls after 10 PM. 


JUNE 6 

BUTLER, PA The Breezeshooters of Wester PA will ere. 
Annual Computer/Hamfest from 8 AM-4 PM at the Butler Farm Show- 
grounds. Mobile Check-in on 28.495 and 146.520, Talk-in and directions 
available on 147.96/.36, Fly-in available at Roe Airport. Contact Rey 
Whanger W3BIS, Box 8, R.D. 2, Cheswick PA 15024. Tel. (412) 828-9383. 
DAVISVILLE, NH The Contoocook Valley RC Ham Radio/Comput- 
er/Electronics Tail-Gate Flea Market will be held from 8 AM-3 PM. Talk- 
in on 146,895 KIBKE Rptr. Contact John C. Moore, (603):746-4817. 
QUEENS, NY The Hall of Scierice ARC Hamfest will'be held at the New 
York Hall of Science parking lot, Flushing Meadow Park, 47-01 111th St, 
beginning at 9 AM. Talk-in on 444.200 WB2ZZO Rptr., or 146.52 sim- 


plex. Call evenings only: Charles Becker WA2JUJ, (516) 694-3955 or. 


Arnie Schiffman WB2YXB, (718) 343-0172. 


SPECIAL EVENT STATIONS 

MAY 1 

MEMPHIS, TN The Mid-South ARA will operate W4EM 1500Z-2200Z 
to celebrate the Memphis in May Intemat’] Festival in honor of Russia. 


Operation will be in the lower 50 kHz of the SSB General 40m-12m, and 
the Novice 10m subbands. AMTOR frequencies: 21.080, 14.100, 7.080 


and 3.580 MHz +/- QRM. For a certificate, send QSL and a9” x 12°SASE 


to MARA-W4EM, c/o Pat Lane, 3390 Northwood Dr., Memphis TN 38111. 
SPRINGFIELD, IL The Sangamon Valley RC will operate W9DUA 
1400Z May 1-2200Z May 2, to commemorate the 5th anniversary of the 
dedication of the Illinois Vietnam Veterans Memorial at Oak Ridge Ceme- 
tery. Operation will be in the General portions of the 160m thru 15m bands 
to include the Novice 10m subband, For a special QSL card, send a letter 
size SASE to W9DUA SPL EV, San-gamon Valley Radio Club, Red Cross 
Bldg., 1025 S. 6th, Springfield IL 62707. 

MAY 1-JUNE 30 

VICTORIA, BC, CANADA The Friendship ARS of Victoria will cele- 
brate the 1993 Friendship Radiosport Games and Hamfest by operating 
XO7G daily at 2100Z-0500Z in the General class sub-bands. QSI direct 
or by bureau. For details, contact FARS-Victoria, clo Camosun College 
Box 128, 3100 Foul Bay Rd., Victoria BC, V8P 5J2 Canada. Visitors may 
operate a Field-Day SE Station June 26th & 27th. 

MAY 6-7 

KAYSVILLE, UT The Davis High School ARC will operate KG7TE 
1600Z-2200Z to celebrate the beginning of summer vacation. CW: 14.050, 


21.050, 28.050; Phone: 7.285, 14.285, 21.285, 28.375, 145.59. Fora cer- 


tificate, send SASE to Sara Otterson KB70TZ, 1549 N. Honeybee Circle, 
Farmington UT 84025. 

MAY 8 

CARTHAGE, TX Carthage AR Service, Inc., will operate NSIKS 1400Z- 
2100Z from the Tex Ritter Museum, near the middle of the 40, 20 and 
15m General level and 10m Novice bands. For a certificate, send your 


contact number, QSL card and business size SASE to NSIKB, 22] Brown- 


ing St., Carthage TX 75633. I 


WEFAX To The Max 


PC GOES/WEFAX 3.0 $250 


PC GOES/WEFAX 3.0 is a professional fax reception sys- 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul. Check 
this partial list of our advanced features: 


Res. up to 1280x800x256 APT Lat/Lon. Grids 
Unattended Operation — Orbital Predcition 
Colorization Frame Looping 
Zoom, Pan, Rotation PCX & GIF Export 
Contrast Control Grayscale Printing 
Tuning Oscilloscope infrared Analysis 
Photometry/Histograms Variable IOC & LPM 


PC HF FACSIMILE 6.0 $99 


PC HF Facsimile 6.0 is a complete shortwave FSK fax 
system for the IBM PC. It includes an FSK Demodulator, 
software, 250 page manual and tutorial cassette. Call.or 
write for a complete catalog of products. 


Software Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 


Tel:(714)498-5784 Fax:(714)498-0568 
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Isn’t Your Radio Worth The Investment? 
Protect It With 


THE PACK-IT 


FROM TRANSEL TECHNOLOGIES 
==] RANSEL 
Protect your HT’s, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 
The PACK-IT is made of 1/4” neoprene 
material which Is safety belt sewn to the 
nylon protective backing. The PACK-IT 


doesn’t frey like many other materials and 
is safe to wash whenever needed. 


The strap and 2” beltloop is made from 
commercial grade webbing and is secured 
in the front with a Velcro hook and loop 
assembly. 


The PACK-IT doesn’t wear the radio like 
leather and protects the radio from the 
small falls which occurs in everyday 
usage. The neoprene material is a cushion 
material which not only covers the radio 
but also protects it. Various sizes 
ioe so Call for the size to fit your 
need. 


Made In The USA! 


$15.95 .sa.00 san 
1 (800) 829-8321 


Dealers Welcome 


CIRCLE 11 ON READER SERVICE CARD 


Radio Fun 


KVHF 


453 Buffalo Street 


J. Martin Systems 


COMMUNICATIONS 


Jamestown, New York 14701 


Is Your Shack Grounded? 


Solid Copper Buss | 4 


Ground all of your equipment to a single} \yai\ check/money order to] 
point, earth ground in one easy installation. 
Money back guarantee, if not satisfied! - 


Listen to’ 
“Let’s Talk Radio” 
7 nights a week 
6pm to 12 pm on 
Spacenet-3, 
Transponder-21, 
Audio 6.2 


9:00 am — 5:30 pm 
weekdays 


Weekends and evenings 
by appointment. 


Western New York's finest amatuar radio dealer. 
PH. (716) 664-6345 
(800) 752-8813 for orders only 


Stainless Steel Hardware 
Grounding Stud Every 6 Inches 


2 ft. $11.95 Custom 


IMSo35 
35 Hilltop Ave 
Stamford, CT 06907 
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Top or Back Installation : 


3ft. $16.95 Lengths] 
4ft. $21.95 Available 
Add $3 UPS shipping. 


ae a ae 


T-2400 Military Spec’d TOUGH | 


NOTHING COMPARES... | (ATD—eliminates bigcity — ee aN 


intermod ® Automatic 
Whether you're roughing it on the tortuous we roads play Dimmer—4 level 
of the Baja 1000 or through the big city canyons, the EM Modulation — for 
ruggedly ‘designed FT-2400 voice clarity & 


is built to take the abuse. In Selective Paging (optiona 
fact, the FT-2400 is the first _ Other features incl 
and only amateurradiotobe Wide band receive 
awarded a MIL-STD-810 rat- 140-174 MHzR 
ing for the shock and vibra- __ Hz TX. 
tion. That’s the Yae su is the « official fadio of the Nissan 
off-road race teams. a : 
Exceptional features are packed into the FT-2400 
such as: # LCD Display —the — 
largest display available on 
any 2 meter mobile ® Alpha’ 
Numeric —for entering names 
or callsigns @ Backlit DI MF 
Microphone—for making 
autopatch calls safely at night 
= 31 Memories ® Odd Splits— 
on any memory channel & 3 
Selectable Power Level Outputs 
—50, 25 and § 3 watts or user 


FM TRANSCEIVER FT-2400 


FT - 7400: UHF VERSION 
NOW AVAILABLE 


REV MHz LOW 
os ws & 


Vay To Learn 
New Radio: 


ICOM's new 21A is so 
different way of telli 
You 


so different, we had to find a new and 
about it. Introducing J-COM LINI 
ie for new radio info! 


The NEW! 


No buttons, no hassles, pure fun! 


Our I-COM LINE is free, it's fun, and 
it's the best way ever of making intelli- 
gent radio buying decisions. 


The NEW! 


No buttons, no hassles, pure fun! 


Tiny on the outside, lots of radio on 
the inside. We challenged our designers 
to build the smallest, lightest, skinniest 
handheld ever — but without sacrificing 
the big-radio features. Putting a big radio 
inasmall space meant that something had 
to go. 

Not the big display, of course. 

Not the super audio speaker. 

And we obviously couldn't cut cor- 
ners on features and still call it an ICOM. 

So we got rid of the buttons. 

a When you really think about it, you 
ICOM want what buttons do, not necessarily the 
SS eenen acess buttons themselves, right? 

Beereuage TYPE BATTERY, So we put the controls on the inside, 
SOE POWER SAVER where they belong. 

QUTPUT MISER CAPABILITY To find out how we did it and how it 
works, call the -COM LINE 


The IC-2iA: uniquely ICOM! 


Here's all you do: 
1. Dial 1-800-999-9877. 


2. Leave your name, address, and the 
name of the product you're interested in — 
in this case, the 2iA. 


Within 24 hours, we'll send you REAL 
info about the 2i1A: how and why it was 
designed, spec sheets, field tests, reviews 
— everything you need to decide if this is 
the radio for you. 


Give it a try!) See how easy it is to 
communicate with the world leader in 
amateur radio communications. 


I-COM LINE: uniquely ICOM! 


Ve a) AS RHR TES REE E SPNTE A ee Creat 


Actual size! 


AT Series 
2AT - 144MHz 


P Series 
P2AT - 2M 
P3AT - 220MHz 
P4AT - 440MHz 


OAT Series Dual Band 
O2AT - 2M W2A - 2M/440MHz 
O3AT - 220MHz W21 - 2M/440MHz 
X2A - 440MHz/1.2GHz 
24AT - 2M/440MHz 


| GAT Series 
| 2GAT - 144MHz 
4GAT - 440MHz 
12GAT - 1.2GHz 


SRA Series 
2SRA - 
2M/WideBand 
Receiver, 

4SRA - 


440MHz/WideBand 
Receiver 


SAT Series 
ISAT - 2M 


3SAT:- 220MHz 
ASAT - 440MHz 


ICOM America, Inc., 2380 116th Ave. N.E., Bellevue, WA 98004 Ali 
stated specifications subject to change without notice or obligations. All ICOM radios 
significantly exceed FCC regulations limiting spurious emissions. 2iA1192 


© 
Experience the Quality 
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